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D. REMOVE BURRS 4 BREAK HARP EDGES .OOS/.OIS 

E. ALL FILLCTS 4 RADII TO BE OOS/.OZO UNLESS 

otherwise specified 

3. ALL CONNECTIONS TO BE MAOE BY YIELDING 

PER NO 1002.005 4 NO 1002003 
4 STAKE ALL RESISTORS .CAPACITORS,4 TRANSFORMERS 
PER NO IOOZOOR 

5. ENCAPSULATE MODULE PER NDI002002 (BLACK 
POLYURETHANE FOAM) 




fe. MARK .043 HIGH WHITE CHARACTERS PER NO .OOZlZZ 
TYPE n CLASS I PER ND IOOZOI4 4 SERIALIZE 
PER NOIOOZOZ3 

7. MARK .250 HI6H WHITE CHARACTERS PER NO IOOZIZZ 
TYPE U CLASS I PER NO 1002014 
8 o WHITE DOT 4 DOTTED LEADS INDICATE LOWER LEVEL WIRING 
4 * BLACK OOT 4 SOLID LEADS INDICATE UPPER LEVEL WIRING 
IO. FT OENOTES FEED THRU 
.1. AR DENOTES AS REQUIREO 

12.* OENOTES DIMS THAT OO NCR PERTAIN TO FIND NO. I 
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I. INTERPRET DWG IN ACCORDANCE WITH STANDARDS 

PRESCRIBED BY MIL-D-70327 
2- NOTES FOR FIND Na I 

A. YIATl: MAG ALLOY 2KGOA-T5 PER QQ-M-SI 

B. FINISH: ANODIZE PEP MIL-M-A5202 TYPE I CLASS C 
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6. MARK .033 HIGH WHITE CHARACTERS PER ND 1002122 
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7. MARK .250 HIGH WHITE CHARACTERS PER NO 1002122 
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9. O WHITE OOT < OOTTED LEADS INDICATE LOWER LEVEL WIRING 

9. • BLK DOT t SOLID LEADS INDICATE UPPER LEVCl WIRING 

10. APPLY FIND NO. 7 TO INTERFACES PRIOR TO ASSEMBLY 

II. FT DENOTES TEED THRU 

12. AR DENOTES AS REQUIRED 

IS.* DENOTES CIMS THAT DO NOT PERTAIN TO FIND NO. I 


| 1003799 1 


9 


1 





6 


I 









































































































































































































































































































5 


3 



J 



1003799 


3 


T 


2 




























































































































































































































































































FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. (1?7n OATE 


C 


B 




T 




SEC NOTE 26 


IQO<o77 G>-ZO 


M5ISC33- APIS 


SCHEMATIC 




TAPE, INSULATION 


CONTACT, WRAPOST 


INSULATOR 


RINS, RCTAINiUG 


WAShE~< Cl AT 


WASHER, Flat 


SCREW, JACKING 


COMPOUND, THERMOCOtOUCUVE 


CONTACT. W.TAPPET 


HEADER , HOUSING. 




MANNED SPACECRAFT CENTER 


DESIGN LAYOUT 
INTERFACE MODULE 
AI9 OR A39 


1003799 


I 


4 


3 


























































































































































































































































































008£00l£): 



WIRE lOENT CHAPT 


LEAD 

FIND 

COLOR 

:ode (RFFJ 

DESIGNATION 

NO. 

BASIC 

TRACER 

SI 

12 

YEL 

— 

S2 

13 

YFL 

GRN 

S4 

14 

BLK 

YEL 

S5 

15 

YEL 

ORN 

S7 

16 

RED 

YEL 

se 

17 

YEL 

BLU 

S9 

18 

rEL 

VIO 

Sll 

19 

YEL 

BRN 

SI2 

>0 

YEL 

GRY 


- y -- 



G5 

3 

BLK 

— 

S3 

22 i II 

YELLOW SLEEVINC, 

S6 

22 3 9 

BLACK SIFEVING 

SIO 

22410 

RED SLEF.VING 






REVISED PEE TDRR 3433 
0**2 CHK(U4« fir/H 


REVISED PER TDRR 14277 

^R^.^v^ gHK frp (*»• 




EVISED PER TDRR 13648 'y / 
DRJ.^A^- CHK jcj ^yn l™/4/ 


REVISED PER TDRR J9229 
flj CHK 
0 PER 


REVISEI 
DR 


RR J9i 


VISED PER TDRR 20558 

A CHK *». 


% 


if- 


7 *.i 






fSU- 


SEE WIRE 
IDENT CHART 


9 r^ 


.09- 1 '—.18 

2 PLACES 


BOND FIND NO. 8 & FIND NO. 2 TO FIND NO I 
PER ND1002004,TYPE H OR TYPE Y 

bolder per ndioo?o7i using solder per ND 1002075 


SHOWN PER ND 1002236,CURE SChEDULE A 

* DENOTES LENGTH IN FEET 

INTERPRET DRAWING in ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 


i SOLO£»LLSS 

’AKE WIRES IN INDICATED AREAS TO FIND NO. 2 PER N r .002004 TYPE Y 
DENTIFY WITH DRAWING NUMBER AND REVISION PER NDI0020I9 


SEE NOTE I 
BOKO £6 APPROX 
ALL AROUND 

LUMINESCENT 

AREA 















1003758 


NEXT ASSY 

USED ON 

APPLICATION 


TOLERANCES ON 
FRACTIONS DECIMAL*: ANGUS 

*X)I * 

DO NOT SCALE THIS ORA WING 


HEAT TREATMENT 


LIST Of MATERIALS 


NASA APPROVAL, 
MIT APPROVAL 
MIT APPROW 


zn 1,^4-., 

' 9-\ 2. *r 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


INDICATOR E/L ASSYCALARM) 

AGC D5KY, NAV 
100 SERIES 


COOE IOCNT NO 

80230 


SCALE 2/1 


NASA DRAWING NO 

1003800 


|SHE£T | Of I 



























































































































































SEE WIRE -< 
IDENT CHART 



> SEE WIRE 
DENT CHART 


|CD 

l-SEE NOTE I 


£3— 1 '■ 

II 

•—.25 ±.10 TYP 

1 

1 I 


J i J 

1 ' 

1 -I- 

. J_ cLTLJ. 1 

L 


WIRE IDENT 

CHART 

~1 

LEAD 

FIND 

COLOR CODE (REF) 

DESIGNATION 

NO. 

BASIC 

tracer 

El 

4 

WHT 

— 

FI 

6 



RED 

HI 

7 



ORN 

Jl 

8 



GRN 

Kl 

9 



BLU 

Ml 

10 



BRN 

Nl 

II 

WHT 

VIO 

E2 

12 

RED 

WH’ - 

F2 

3 

I 

— 

H2 

14 

i 

ORN 

J2 

15 

1 

GRN 

K2 

16 

1 

BLU 

M2 

17 

T 

BRN 

N2 

18 

RED 

VIO 

SI 

19 

YEL 

— 

S2 

20 

YEL 

GRN 

Gl 

3 

BLK 

— 


J“[ 




BONO FIND NO.5 AND FIND N0.2 TO FIND NO.I PER NDI0020C4, TYPE n OR TYPE I 
SOLDER PER ND 1002071 USING SOLDER PER N0I002075 

^#86^ BER N© 1002©*# 

. ENCAPSULATE AREA SHOWN PER ND 1002236, r URE SCHEDULE A 
. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

AtL WIRES TO St FIND NC.4 UNLESS OTHERWI SE S rPfcC t P Tfc D 

♦ DENOTES LENGTH IN FEET 

AFTER LOCATING FIND N0.5 AS SPECIFIED, 

TRIM TO DIMENSION SHOWN 

. IDENTIFY WITH DRAWING NUMBER AND REVISION PER NDIG020I9 



LOCATE CHARACTERS OF INSULATOR 
CENTRALLY ON LUMINESCENT AREA 


—-;§3 see note8 


1 


h i I 08 C 00 I \ ~jp 


© 


& 


REVVED PER TDRR 14277 
‘ CHK <UiU 


R TDRR 13433 

CHK *4 *7* 


REVISED PER TDRR 15648 

PR ()■&• CHK JCJ £,?) 


% 


REVISED PER TORR 17248 
DR J. 4ut-^;.Y H K St'S 


, REVISED PER TDRR 13229 

<£ _DR CH4* 


*tr\f4U- 

REVISED PkR TDRR 20558 g77 /■// / 


REVISED PEP TDRR 20 

DR fl/zl«^»vi Chk / 4 /'. 


nuj+iL 


w, 




*L j 


flMc. 


->AC 






1005 750 

INTERCONNECTION DIAGRAM 

RTF 

* 

.7 

1010416-160 

WIRE, ELECTRICAL 

20 

* 

.7 

1010416-15 

WIRE, ELECTRICAL 

19 

★ 

.7 

1010416-176 

WIRE, ELECTRICAL 

18 

* 

.7 

1010416 -121 

WIRE, ELECTRICAL 

17 ' 

* 

.7 

1010416-167 

WIRE, ELECTRICAL 

16 

* 

.7 

1010416-158 

WIRE, ELECTRICAL 

15 

* 

.7 

1010416-140 

WIRE, ELECTRICAL 

'it 

* 

.7 

1010416 -13 

WIRE, ELECTRICAL 

13 

* 

.7 

1010416 04 

WIRE , ELECTRICAL 

12 

* 

.7 

1010416 —182 

WIRE, ELECTRICAL' 

II 

* 

.7 

1010416-128 

WIRE , ELECTRICAL 

10 

* 

.7 

1010416-173 

WIRE, ELECTRICAL 

9 

* 

.7 

1010416 -164 

WIRE , ELECTRICAL 

8 

* 

.7 

i0l04l6-146 

WIRE, ELECTRICAL 

7 

* 

.7 

1010416 -137 

WIRE. ELECTRICAL 

€ 


1 

IU0A609 

INSULATOR .-FRONT,PROGRAM DISPLAY 

5 

* 

.7 

1010416-20 

r WIRE ELECTRICAL 

4 

* 

0.7 

100416 1 1 

WIRE.ELECTRICAL 

3 


1 

1004813 

BOARD. INSULATOR 

2 


1 

1006744 

INDICATOR E/L (PROG) 

1 


<jrr 

PART OR 

NOMENCLATURE OR 

TWO 


WOO 

lOENTIfYINO NO 

DESCRIPTION 

NO 


-SEE NOTE*I 
BOND .06 APPROX 
ALL AROUND 



MANNED SPACECRAFT CENTER 


-inpfiEr- 

v f-iCov 
MI T APPROVAL _ I_,_ 


INDICATOR E/L ASSY (PROG) 

AGC DSKY, NAV a MAIN 
100 SERIES 

8023 o| D 1003801 


A 2/1 


I - l r;j-no8gpjj i - i 































































































































































SEE WIRE 
IDENT CHART 



SEE WIRE 
IDENT CHART 


•” TYP 1 


—GD "*] 

—.25 ±.10 TY 

T 

!:o8typ l 

1 

-SEE NOTE B 

n 


-L-i 

L 

L 

_ i 

J_ LUZU 





BC N. FINC NC. 2 AND FIND Nu 34 T-0 FIND NO I PER NDI002004 TYPE El OR TYPE Y 
SOLDER FER ND 1002071 USING SOLDER PER NDI002075 

ENCAPSULATE AREA SHOWN PER ND 1002236,CURE SCHEDULE A 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESTRIE-D eY WIL D-70327 


7 * DENOTES LENGTH IN FEET 

e. BOND FINC NO. 32 TO FIND NO. 33, AND FIND NO. 33 TO FIND NO 2 
PER NDIG02004,TYPE H 

9 . IDENTIFY WITH DRAWING NUMBER AND REVISION PER NDI0020I9 



1 

IQ I 208£001 












1003809 


1003758 


NEXT ASST 

USCOOH 

APPUCATWH 




«V..,ON. 

cV 

A 

REVISED PER TDRR 3433 

DR . HK 0(U K" r *f 


B 

REVISED PER TDRR 14277 
DP CHK Cttf 


C 

REVISED PEN TDRT 15648 

DR a. CHK JV j. /' 

;/U 

D 

REVISED PER TDRR 20558 
DR/#f^ CHK 




- 57 T- 

WTmiWgNTATtON 1 

* *01 * 



r vT?F 27 




-£T5T 


INDICATOR E/L ASSY CV-N) 

AGC DSKY, NAV ft MAIN 

100 SERIES 


80230 




1003802 


* * 1 I -I—, r 1 ; 1 I I 1 I —,-1 1—i——___1 _ ^ , 1 

SaB51 _ » ' i „ a 























































































































































































































































































131 £ 08£001 


& 


SEE WIRE ^ 
IDENT CHART 



& 


-jnrr 


A 

REVISED ®ER TDRR 13433 

DR CHK 0*4 

m 

( 

B 

REVISED PER TDRR 14277 
&V eA 

c 

REVISED PEP TDRR 15648 

DR CHK Jcj to* 


Me 

D 

REVISED PER TDRR 17248 

DR $ &i***fO CHK Aft. 

'(t\ 

4£_ 

/%Z 

E 

REVISED PER TDRR 20558 // 

DRr/. CHK 9>>> 


u 


SEE WIRE 
IDENT CHART 


^ TVP 1 

- 

1 

--.25 ±.10 TYP 

1 . 1 

i 




1 

j 

i 

i 

__L _ C 

J/—If /1 

L 


rxr-r 


BOND FIND NO. 2 TO FIND NO. I PER ND 1002004, TYPE II OR TYPE Y 
SOLDEP PER ND 1002071 USING SOLDER PER NDI00207 5 


ENCAPSULATE AREA SHOWN PER ND 1002236, CURE SCHEDULE A 
INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY VIL-D-70327 

* DENOTES LENGTH IN FEET 

IDENTIFY WITH DRAWING NUMBER AND REVISION PER NDI0020I9 














1003809 


1003758 


NtXTMSY 

US£D ON 

*PH.K»TK)N 



INDICATOR E/L ASSY (REG) 

AGC DSKY, NAV & MAIN 
ICO SERIES 




1003803 




























































































































































































































































2 
































































































































3 









































































































































































































































































































































































































































































































































































































































































































































































































1 


1 


2 



» BY 

| DR <>v*- cm /w gy, 


detail B 


LEADS 


<hs^?"C^9£ 9 
'^^*^95 92 
: Sot'O' 

O* ^-$9'"' 

^ % Nffl"l26 

>’VNS.5C—' 


, ELECTRIC • 


.1004946*3 




WIRING HArNESS,BRA , Ht 

AGO DSKY. MAV 
100 SERIES 


1003805 




























































































Iflmu , 4 , '~7-v 











































































































































































































































































































± 


| _ |9 08gQ0l [ 






t i linmmfilri 


















































































































































































































































































































































































3 




—7 


T 


T 


3 




- : ZO02OOI r 




FOR LIST OF MATERIALS SEE SHEET 4 

«Sc| mJnSlmtm | "OMijMnm M loo 

- _ 

— 


stswr? 

MANNED SPACECRAFT CENTER 

— 

— 


war _«-n- 

^Steffis 

WIRING HARNESS, BPANCHEC 

AGC OSKY, wiAIN 

IOO SERIES 

- 



Armenia 



- 

»»» wnmi 

asrsBrsrnsr ««.»» » 

- J 1003807 

EJ^aafc- IZEt-ljul* 


2 




































































































































































































































































































































































































































2 









































































3 


2 



2.082001 1 i-i- 3 


NTERNAL GROUND SHEAT'i COWCCTIONS| 

FROM 

TO 

LENGTH 

FIND NQ 

328 

Si4 

2.00 



324 

321 

I.SO 














302 

2.00 












1.75 







261 

258 

1.75 

256 . 

255 


255 

246 

It50 

246 

245 

1 75 

24? 

244 

77? ' 







*-34 

228 


228 


5.00 

205 

204 









220 

1.75 







,95 

168 

5.00 

. 167 

16 3 

ZOO 










184 

183 


3 













































































































































































































































































































































































































































































































8 


7 



Li." AD electrical 

REFERENCE 

DESIGNATION 

LEAD 

IDENT 

CONNECT TO 

DS3 

El 

T 

31 -5 

E 2 


-15 

E3 


-18 

E4 


-19 



-4 



-10 

H3 


-13 

FI 


-3 

F 2 


— 14 

F 3 


-17 



-2 

J2 


-9 

v3 


-12 

M 1 



M2 


-8 



-7 




N2 



N3 


-16 

E 5 


2-10 



-15 

H r 


-9 

F4 


— 14 

F5 


—5 

A 1 


-2 

04 


-13 

J 5 



Bl 



M3 


-16 



-12 

M5 


-7 

K2 


-16 



— 17 

K4 


-8 

K5 


—3 

N4 



NS 


-6 

SI 

Tf 

2-20 

DS2 

E3 

T 

1 -38 

E 1 


-25 

E2 


-35 

E4 


—30 



-24 

H2 


-30 

H3 


-33 



-23 

F2 



F3 


-37 



-22 

J 2 


-29 

J 3 



M! 


-21 

M2 


-28 



-27 



-26 

N2 


-31 

N3 

T 

31 -36 

E5 

TE 

12-30 



-35 

H5 


-29 

F 4 



F5 


-25 



-22 

J4 





-24 




M3 


-38 




M 5 


-27 

K 2 


-36 






-28 

K5 


-23 



-31 

N 5 







LEAD ELECTRICAL 

REFERENCE 

DESIGNATION 

LEAD 

CENT 

CONNECT TO 

DSI 










3 


T -58 










2 












”2 


1 -55 


■3 


-57 








-53 

J3 


-54 












1 -43 

N2 


1 -47 


ti 

31- 52 





2—oO 






-57 

H5 


-50 

F4 


—'"8 



-46 

A i 


-42 




05 


-45 

Bl 





-53 

M4 


-55 

M5 


-48 

K2 


-52 




K4 


-49 




N4 


-47 

N5 

TE 

12-43 




DS4 

El 

E2 

T 

31-68 





-67 

H2 


-74 




F2 


-73 






-72 



-64 

M2 


-71 



-63 

K2 


-70 



1 -62 




E3 

TB 

2-75 



i -68 

H3 


-74 

H4 


-67 

F3 











-65 

M3 



M4 


-64 

K 3 


-70 


1 


N 3 


-61 

N4 

TB 

2-62 

E6 

TBI-69 


I. fJTFRPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
EY MIL-J—7032? 

2. BOND FIND NO. 8,9 & 10 TO FIND NO. 3 PER NDI002004.TYPE 0 

3. ENCAPSULATE PER NO 1002217 

4. SOLDEP FIND NC.4 TO FIND NO. I .FIND N0.5 TO KIND NO.I A FIND NO. 2, 

LEADS FROM F D NO.t,9,10,&II TO FIND N0.6 & FIND N0.7 PER 
NDI00207I USING SO.DER PER ND.002075 

5. NO GAP PERM'FS’BLE BETWEEN RESPECTIVE LIGHT DSI THRU DS5 
AND SURFACES A,B,C,D,E.« F 

6. SOLDER FIND N0.4 TO FIND N0.6 AND FIND N0.7 PER NDI002C7I 
EXCEPT SO-DER TO BE Sb5 =ER 0Q-S-57I 

7. WIRING PEP NDI002032 

g DRESS AND TRIM AT ASSEMBLY, STRIP ALL LEADS. 19 AND TIN TYP FM' \ae,9,IO,&ll 

3. AR DENOTES AS REOJIRED 

10. LACE HARNESS TO RETAINING STRAPS WITH FIND NO.29 AS REQUIRED 

11. ENCAPS—ATE •• DICATED area per NDI002009 METHOO E .TH PRIMER 

12. MARK x~ -£ C-ARACTERS AS SHOWN PER NDI0020I9, TYP' H,CLASS I, 

USING AS INK _06338 DILUTED WITH 40 ±5% (BY WEIGH ) TOLUOL 
PER FED-S=EC TT-T-37! 


8 


I 

L 


6 






detal C 



1003809 

B 

1 


! 5 

tSHM 


T 


6 







































































































































































































































































































































5 


4 


3_J_2__I__ 

MfSi 




























































































































































































1003809 


























































































































































































































































































































































































































































































































































2 





1006750-3* 


'300 



1. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PHESCRISED BY MIL-0-70327 
2 WELD PER NDIDD20O5 
! SOLDER PER NDI00207I 

4 ENCAPSULATE PER NDI002002 

5 STAKE PER NO1002009 

6 MOUNTING TORQUE OF FINO NO. 16 TO BE 6 5 IN-LBS 

7. NEW MICA WASHERS TO BE INSTALLED EACH 4E 

FIND NO i j IS DISASSEMBLED 

6 BONO 'INC NO IS ft 14 TOGETHER » TO FIND NO. I. AND FINO NO. 25 8 26 TO FIND 
PER . K<02004, Type T C3 TYPE Z 
S »E-ACK DOT DENOTES LEAD TO CuT FOR SECOND 
LEVEL WIRING 


- MARK . 35 I'G- WHITE PER NDI0C20I9 AND NDI002I22 
TYPE n,CLASS 2. USING MARKING INK p00627M 

1 MARK CfcWOMIGrt WHITE PER NDI002019 AND NDI002I22 

type xx. class 2, using marking «* 1006271-1 

2 POTTING TO BE WITHIN .CrtC OF SURFACE A 

S. All VIEWS SHOWN WITH potting REMOVED FOR CLARITY 

14. SERIALIZE PER NDI002023 

5. PIN 4 -0 BE CUT .010 TO .015 FROM SURFACE OF Tl ON Y 
6 K DENOTES CAThODE SIDE O' DIODE 
i 7 ■ DENOTES LENGTH IN FEET 

18. VALUE OF FINO NO. 13 TC BE DETERMINED AND INSTALLl O 
AT UNIT TEST.SELECT R2 FROM CHART A 

15. VALUE OF KIND NO. 12 TO BE DEiERMINED AND INSTALLED 
AT UNIT TEST SELECT Rl FROM CHART B 

2a replace fla- washer supplied with find Na is ,with 
FINO NO IB 

2. RESI5-C- VAL-iES ARE EXPRESSED IN OHMS UNLESS OTHERWISE SPECIFIED 




24. SEAL AROUND CONTACT PIN & INSULATORS PER NO 1002004. TYPE SI 


- : -J 

~~I005756_ 




1004755 »34 

At ACITOR. FIXED . TANTALUM 


l 


<OIL,RF CHOKE 



io64i»ff-C h 

Bolder, c omponFnT 

24 

F 


WASHER . FLAT 



MS 5 79S"«aT - 

WA.-HER,FLAT 


!■ 0 

IOO«7>6-42 

NSULATlON Sl tEVlNt 

*i 

3 0 

1008767-il 


20 


1010291-4 

• IANSFORMEP. AUDIO 



1006726 

AfuRABLE REACTOR 

e 

1 4 


cMiconouctop tevk toor 


2 

1010269 2 

• RANSISTOR. 2 amp SILICON 

16 

2 

1010376-1 





CAPACITOR.FIXE Gt ASS blELLC TRIL 



SEE NOTF 18 

RFCISTOA, FIXED f LM , 4 w 






3 

1010477-12 



4 

M$I69<.5 9 

fW.SOCKET HEAO 


2 

004592 

U SPRING 










2 . 

MS245B5 S2 

SPRING,COIL 






1004595 

NSULATOR. l PONT 

t 



INSULATOR , BACK 


1003450 



I004SI9-CI 

HOUSING 


MftT cm 

MOMKMtUklUAf OA 


•tQC 




-Oil 





i=m 


MANNED SPACECRAFT CENTER 


POWER SUP^v ASSY 

AGC OSKY, NAV MAIN 
■00 SERIES 


* 8023 : 


100-3811 


100381H 5 F 5 


4 


T 


T 


p 
























































































































































































































































































































































































































































































































































































































6 


5 


TABLE I, 

TABLE INDICATES LOAOING cf mousing mooules 
(find no. 12) with micro nor gates (find nous, 
SEE NOTE 4 


MODULE NO. 

AI-AI6 

AI7 

aib 

A2I 

A22 

A23 

A24 

A25 

A26 

A27 

A28 

A29 

A30-AJ4 

A52 

A33-AJ4 

*53 

A36 

A37 

A38 


02 

















x 



04 




















06 



















X 

08 




















10 





X 

X 

X 












X 

-15- 






X 


































IS 

X 



















IB 

X 








X 











& 




















2? 




















24 




















2S 






- 














'28 




















3 b 



X 

X 



X 













34 




















3?" 




















36 






X 










X 



X 

«- 






X 








X 






44 




















46 






X 



X 











48 





X 



















X 


X 

x 

X 












52 




















POSITION NC 

54 




















5^ 

















X 



58 

















X 



82 





X 











X 




64 




















66 



X 





X 









x 



68 




















TO 



x 

x 

x 


x 



x 










76 




















7B 





X 















00 




















84 




















86 



X 


X 


X 













_ 




















92 




















94 





X 

. 














96 






X 














98 



X 


X 


X 













100 




















104 






• 














106 



X 


X 

X 














ioe 




















no 




















112 
















X 



. "« 




X 











- 





1 118 




x 











— I— 




L_ 

lO| 













! 





6 


5 


4 


3 


2 









































































































































































































































































































































































































































































































REVISED PER TORR I6S5' /[ ■ 

■'*&&. CMK < Wf, $fS t'.f Wf 

. REVISEO PER. TORR 18628 - 7 


/-CD 

/ SEE NOTE 12 



VI' NS SHOWN ARE Of NO SPECi«IC MOOULE 
JMPER WIRES ARE TYPICAL Of MQOULCS 
AH AI8, A2I THRU A38 


jnji]tinr^[j^pq^|if ith p1rj|Tnr|P TnjfTmTlpjypapauffl jj gjyifaj0XHH04 







""SSSS." I'w 



I^WOH.—« „C«0 - 

TTTT-] 

uarr of t 

■ 

AANNED SPACECRAFT CENTER 

— 


-7" “ r“ 

ouuo^U^^Lui > Lr> 

MICRO LOGIC MODULE 

SUB ASSFMBLY (ODD) 






(TABULATED) 



tWATMlin 

mat »—w* ft 7 fl — J 

==*jjd 

|eo* Min NO 

W1 

r “~ c -0 



hss-tss;- 


E 

1003814 

|«oi 2 w7~ 























































































































































































TABLE I 

TABLE INDICATES LCADIN6 OF HOUSING MODULES 
(FIND NO. 12) WITH MICRO NOR GATES (FIND N0.13) 
SEE NOTE 5 



i 


2 


GDJ5£ 

Q, 


REVISED PER TOUR 




'■*L yfuxi 




CHART I 

(SEE TABLE I FOR POSITION 1 

OF THESE COMPONENTS | 

MODULE 

- 

INSULATOR! 
FIND NO. a 

INSULATOR 

MATRIX 3 

MATRIX 5 
FIND NO. 6 

MATRIX 7 
FIND NO. 7 

PART NO. 

REV 

QUANTTY OF 
FIND NO.2 

quantity of 
FIND NO. 13 

quantity of 

FIND NO. 14 

L_ AJ-AI6 

Al? 

Hoo4i?3-3 J 

I004ITJH - 

100 soil -8 

m&ism 



B 


B5 

55 

A.8 




•603044-8S 



9 


35 


- Ail 

A22 



iUfi 

iy») To <b ,* 

| Hg: 

St 1 " 

8 ~ 

0 

: b 

--1- 

It 

3* 

41 

~ ,9 I 

'23 


i»iii t -am 


•004185 * 3 

icvir '.gig 

10038(4 -7 

B 

l 

34 

34 

- ! 


K-l'IZLSJM 

WWrt-H 


r.Vv'.lTB--* 

—■ss 


CaiTBOM 

"eH 

J 

..se 

58 — 

3 

ISn: 

ti'iVjjnii 

Some-. 1 H 





MEM 

r 

‘ 1- 

- 

53 

id 

t 




gf.T.vL: igfg 

EiCcssS 

r.T.yrregjjM 

£§== 

gg 

-|jg3£a. 

FF 

Z~\ - 

- * ' 

59 

52 

Zja£ 


"^Ti^- 


Sit 


g§ 

is 

1003814-1* 

B 

B 

1 

5T 

55 

-57- 

59 


'ST— 



1003*14-17 

B 

1 

56 

5* 

—| 

W - 

Ri— 

10041*0-3 

1004181-3 

U5J5f’' 

10030*3-22 

10036^3-24""' 1 

10030'4-76 

003064-47 

f-5 : : 


1003814-18 

idSHiV-T*^ 

B 

8 

I 

59 

59 

59 

59 

■ — 





























































MANNED SPACECRAFT CENTER 


MICRO LOGIC MODULE 
SUB ASSEMBLY (ODD) 
(TABULATED) 


El 


1003814 


□is.L-gJL- 






T 


1 





























































































































































































































SEE NOTE 3 


i 






SECTION A-A 
SCALE 4: I 
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notes: 

1. INTERPRET DWG IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327 

2. WELD PER ND 1002005 

3. P0T-MN6 MATERIAL S-C _ SAND HOLES TO BE .005 ABOVE FLUSH TO .010 jE-OW FLUSH 

4. ENCAPSULATE WITH POLYURETHANE FOAM PER ND 1002002 (BLACK) 

5. FILL KEYINC POSITIONS INDICATED 3Y CHART WITH THERMALLY CONDUCTIVE EPOXY RESIN PER NDIOOZI63 

6.SPPAY CC AT TC ' JRF' CE ND ENDS PER ND 1002004 FLAT SLACK 

7.MARK.093HIGH WHITE PEN nOIGGLj anu NDiOo2IL2 TYPE D CLASS I. SERIALIZE PER ND 1002023, JSINC- MARKING INK I00627I-! 
B.MARK.:L" nr.u white PER ND10020I9 AND NDI002I22 TYPE H CLASS I,USING MARKING INK I00627M 
a STAKE FIND NO. 2 S> 3 TO FIND NO. I PER NO 1002004, FLOW staking COMPOUND PARTIALLY INTO SLOTS 
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NOTES 

1. WHITE DOT INDICATES LEAD TO BE CUT FOR FIRS r LEVEL WIRING 

2. BLACK DOT INDICATES LEAD TOBE CUT TO DIMENSION SHOWN FOR 
SECOND LEVEL WIRING 

3. WIRING STANDARDS FOR WELDEO UNITS IN ACCORDANCE WITH NO 1002005 

4. STAKE A - FEED THR0U H3 AND ALL COMPONENTS EXCEPT FIND N0.31 AND FIND N0.37 PER NDI002009 

5. OVERLAP ENDS OF FIND NO 7 APPROXIMATELY25 INCH ATCRYSTAL 
SURFACES CLOSEST TO FIND NO 2 

f. identify with naoa own no. pep NDI0020I9 

7. REMOVE AND DISCARD EXISTING NUT ON FINO NO. 34 AND REPLACE 
WITH FIND NO.3 

8. TWIST LEADS AS SHOWN 4 TIMES PER INCH 

9. ENCAPSULATE CAVITIES OF FIND NO.I TO DIMENSION SHOWN USING 
RTVH PER NDI0C2C09 

10. AR DENOTES AS REQUIRED 

I I. K DENOTES CATHODE SIDE OF DIODE 

12. THESE PARTS TO BE PART OF KIT ASSEMBLY DW6. NO. 1003538 ANO NOMINAL VALUES TO 

13. INTERPRET DRAWING IN ACCORDANCE VITH STANDARDS PRESCRIBED 
BY MIL -D-70327 

--EP -IP ND 10 2071 

7. ALUMINUM BACKET ADHESIVE PER MIL-T-11291 .7G5/.735 WIDE 
'HE VALUE OF R8 IS 0 OHMS USE X .< DIA NICAtL WIRE, FIND Na 10 
• . FIFO N0.4 AND find NO.K TO FIND NO. I PER ND 1002004 

3. KVACSHIP, FABRICATION, AND INSPECTION REQUIREMENTS PER ND IC02069 
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RART.AL SECTION B“B 
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SCALE! 2/1 
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1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. THIS PRODUCT SHALL CONFORM TO THE REQUIREMENTS OF MIL-S-15192A 
EXCEPT AS, AND IN ADDITION TO THE REQUIREMENTS, SPECIFIED BELOW. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED 
IN ND 1015404, CLASS 3. 

D. MARKING: UNIT PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED 
EXTERNALLY AND/OR INTERNALLY,IN ACCORDANCE WITH MIL-3TD-129, WITH 
T HE MANUFACTURER'S NAME, COMPOUND NLMBER, NET WEIGHT, LOT CODE OR 
HUMBER, AND NASA PART NUMBER (DRAWING NUMBER AND REVISION lETTER). 


ACCEPTANCE AND INSPECTION: 

A. APPEARANCE: THIS SILICA SHALL BE A WELL PULVERIZED WHITE PUWDER. 
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CERTIFICATION: COMPLIANCE WITH THE PHYSICAL DESIGN REQUIREMENTS 
SPECIFIED BELOW SHALL BE CERTIFIED WITH EACH SHIPMENT. 


DESIGN: 

A. PHYSICAL PROPERTIES (TYPICAL) 
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DESCRIPTION 


INITIAL RELEASE CLASS 
PER TDRR l I* 1 4 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 
CONTAINED IN ND 1015404, CLASS 3. 

C. MARKING: UNIT PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED, 
IN ACCORDANCE WITH MIL-STD-129, WITH THE MANUFACTURER'S NAME, 

LOT OR SERIAL NUMBER, PART NUMBER, NET CONTENTS, DATE OF MANU¬ 
FACTURE OR CODING, EXP I RAT ICN DATE, AND NASA PART NUMBER (DRAWING 
NUMBER, REVISION LETTER, AND DASH NUMBER). 


2. ACCEPTANCE AND INSPECTION: 

A. THIS DRAWING IDENTIFIES A TWO COMPONENT POLYURETHANE PLASTIC 
FOAM CONSISTING OF A PLASTIC RESIN AND A CURING AGENT. THE 
COMPONENTS ARE SUPPLIED IN THE RATIO OF 39 PARTS RESIN AND 61 
PARTS CURING AGENT BY WEIGHT. 

B. PROPERTIES (AS RECEIVED): 

(1) RESI ': 

APPEARANCE: YELLOWISH LIQUID 

(2) TURING AGENT: 

APPEARANCE- YELLOWISH LIQUID 

C. PROPERTIES (CURED): THE TWO COMPONENTS, WHEN MIXED AND CURED 
(UNCONTAINED) AT ROOM TEMPERATURE FOR ONE-HALF HOUR, SHALL FORM 
A PLASTIC MATERIAL (CLOSED CELL FOAM) HAVING THE FOLLOWING 
PROPERTIES: 

(1) NOMINAL DENSITY: 6 POUNDS/CU. FT. PER ASTM D792-50. 

(2) COMPRESSIVE STRENGTH: 120 POUNDS/SQ. IN. MINIMUM PER ASTM 
D695-54. 

(3) TENSILE STRENGTH: 120 POUNDS/SQ. IN. MINIMUM PER ASTM D638-5ST. 

(4) SHEAR STRENGTH: 100 POUNDS/SQ. IN. MINIMUM PER ASTM D732-46. 


DASH 

NO. 

MATERIAL 

-1 

RESIN 

-2 

CURING AGENT 


DESIGN: 
A. 


PROPERTIES (CURED): THE TWO COMPONENTS, WHEN MIXED AND CURED 
(UNCONTAINED) AT ROOM TEMPERATURE FOR ONE-HALF HOUR, SHALL FORM 
A PLASTIC MATERIAL (CLOSED CELL FOAM) HAVING THE FOLLOWING 
PROPERTIES: 

(1) K FACTOR: 0.25 BTU/HR/FT 2 /*F/IN. MAXIMUM PER ASTM Cl 77-45. 

(2) MAXIMUM SERVICE TEMPERATURE: 180*F 

(3) CLOSED CELL CONTENT: 95% MINIMUM 

(4) WATER SORPTION (10 FT HEAD FOR ONE WEEK): .035 POUNDS/SQ FT. 

SHELF-LIFE: WHEN STORED IN CLEAN, TIGHTLY CLOSED CONTAINERS IN 
TEMPERATURES BETWEEN 55°F AND 75*F, THE SHELF LIFE SHALL ,*LiT BE 
LESS THAN SIX (6) MONTHS. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS DRAWING. 
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1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MlL-STD-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN ND 1015404, CLASS 2. 
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2. INSPECTION AMT ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS 

(1) PAINT THICKNESS TO BE UNIFORM FROM .002 - .005 ALL SURFACES 

(2) CORES SHALL BE ADEQUATELY SEALED TO WITHSTAND THE FOLLOWING TEST: 

(a) SUBMERGE THE CORES TO A DEPTH OF TW0(2) INCHES MAXIMUM IN A MIXTURE OF 1/2 GLYCERINE AND 

1/2 ETHYLENE GLYCOL. APPLY A VACUUM SUCH THAT A COLUMN OF MERCURY WOULD DROP TWENTY-FIVE(25) INCHES 
FROM SEA LEVEL PRESSURE FOR A PERIOD OF TW0(2) MINUTES MINIMUM. 

(b) ANY UNIT THAT EXHIBITS BUBBLES SHALL BE REJECTED. 

(c) UPON COMPLET.ON OF THIS TEST, THOROUGHLY WASH THE CORES IN RUNNING WATER, ALLOW TO DRY AND PERFORM 
A COMPLETE ELECTRICAL INSPECTION. 

(d) THE VENDOR SHALL SUBMIT CERTIFICATE OF COMPLIANCE THAT CORES SUPPLIED HAVE PASSED THIS TEST. 

(3) MARKING - PACKING SLIPS AND EXTERNAL OR INTERNAL CONTAINERS SHALL BE MARKED WITH THE MANUFACTURERS 
NAME, FART NUMBER, AND NASA DRAWING NUMBER, DASH NUMBER AND REVISION LETTER. 

B. ELECTRICAL REQUIREMENTS (100%) 

O) TESTING SHALL BE PERFORMED AS OUTLINED ON SHEET 2. 

(2) PARAMETERS SHALL BE IN ACCORDANCE WITH TABLE I. 

3. DESIGN REQUIREMENTS: 

A. BOBBIN MATERIAL SHALL BE 303 SST PER QQ-S-763B, PART SHALL BE FREE FROM BURRS 

B JACKET MATERIAL SHALL BE .001 THICK PHENOLIC SLEEVE 

C CORES SHALL BE FABRICATED FROM 1/8 MIL MO-PERM RIBBON WOUND ON AUSTENITIC STAINLESS STEEL. 
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TEST REQUIREMENTS: 

INSPECTION AND/OR TEST 

A TEST EQUIPMENT: CORES ARE TO BE TESTED IN AN EQUIPMENT WHICH PERMITS APPLICATION OF A "SET" PULSE 

OF SUFFICIENT AMPLITUDE AND DURATION TO SATURATE THE CORE UNDER TEST, FOLLOWED BY A LINEAR 

(APPROX) RAMP WHOSE SLOPE MAY BE MEASURED. 

B. CALIBRATION OF TEST EQUIPMENT: STANDARD CORES FURNISHED BY MIT ARE TO FORM THE BASIS OF THIS 

SPECIFICATION AND ARE TO BE USED FOR THE PURPOSE OF CALIBRATING THE TEST EQUIPMENT. 

C. CALIBRATION PROCEDURE: EQUIPMENT SHALL BE CONNECTED TO A WELL-REGULATED LINE SUPPLY AND 

ALLOWED TO STABILIZE FOR ONE HOUR BEFORE MEASUREMENTS ARE MADE. 

1) CALIBRATE SWEEP OF TEKTRONIX 530-340 SERIES OSCILLOSCOPE WITH TEKTRONIX TIME-MARK GENERATOR 
OR EQUIVALENT. 

2) USING TYPE D HIGH GAIN DIFFERENCE AMPLIFTER PLUG-IN, CALIBRATE VERTICAL AMPLIFIER WITH A 
CALIBRATOR WHICH PERMITS THE APPLICATION OF A KNOWN (±1%) VOLTAGE TO THE VERTICAL AMPLIFIER. 

THE INTERNAL CALIBRATOR OF THE OSCILLOSCOPE MAY BE USED PROV.DING ITS ACCURACY HAS BEEN VERIFIED. 

3) ADJUST THE AMPLITUDE AND DURATION OF THE SET PULSE SO THAT THEY ARE RESPECTIVELY AT LEAST 
1/2 AMPERE AND 10 uSEC. 

4) ADJUST THE SLOPE OF THE RAMP SO THAT IT INITIALLY APPROXIMATES 200 ma/uSEC. USING ONE OF 
THE MIT-FURNISHED STANDARD CORES, ADJUST RAMP SLOPE SO THAT MEASUREMENTS OF TIME 10 PEAK, 
SWITCHING TIME, AND AMPLITUDE CORRESPOND TO THE DATA FURNISHED WITH THE CORES FOR THIS 
PARTICULAR RAMP SLOPE. 

5) MEASURE "1" SWITCHING WAVE FORM. 

6) READJUST RAMP SLOPE SO THAT IT APPROXIMATES 400 ma/uSCC. USING THE MIT-STANDARD CORE, 

ADJUST RAMP SLOPE SO THAT THE MEASUREMENTS OF SWITCHING ''IME, TIME TO PEAK, AND AMPLITUDE 
CORRESPOND TO THE DATA FURNISHED WITH THE CORE FOR THIS PARTICULAR RAMP SLOPE. 

7) MEASURE "1" SWITCHING WAVE FORM V 2 - 

8) READJUST RAMP SLOPE SO THAT IT APPROXIMATES 1000 ma/uSEC. DISCONNECT SEi PULSE. USING 
MIT-STANDARD CORE. ADJUST RAMP SLOPE SO THAT THE MEASUREMENTS OF PEAK "ZERO" OUTPUT.VOLTAGE IS 
OBTAINED. USE INTEGRATING CIRCUIT, SHOWN IN FIGURE 1, WHEN PERFORMING THIS MEASUREMENT. 

9) MEASURE "Z c RO" OUTPUT V 0 ON CORES, USING INTEGRATION CIRCUIT. 

10) REPEAT CALIBRATION PROCEDURE AFTER TESTING EACH 100 CORES OR AFTER 8 OPERATION HOURS, WHICHEVER 
IS SOONER. 

D. DEFINITIONS: 

1) TIME TO PEAK SHALL BE MEASURED FROM THE START OF THE RAMP TO THE PEAK OF THE OUTPUT VOLTAGE 
WAVEFORM. THE START OF THE RAMP MAY BE FOUND BY EXTENDING THE KAMP BACK UNTIL IT CROSSES 
THE "ZERO CURRENT " AXIS. 
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FIGURE 2. INTEGRATING CIRCUIT 

THE VOLTAGE INDUCED BY THE TESTING JIG MUST BE TAKEN 'NTO ACCOUNT WHEN MEASURING 
V Q . A TYPICAL CASE IS SHOWN IN FIGURE 3. PEAK V Q IS DEFINED AS THE MAXIMUM OF 
V"ZERO" “ v JIG. 


4mv/DIVISI ON 



CONTROL THIS QUANTITY 




(PROBE OHMIC DROP) 


V "ZERO" 

=V 0 ♦ JIG 

(PROBE INDUCTANCE EFFECT Vjig) 

FIGURE 3 

TYPICAL OUTPUT VOLTAGES, AFTER INTEGRATION, DUE TO JIG INDUCTANCE AND RESISTANCE; 
COMBINED JIG AND "ZERO" OUTPUTS: CURRENT SLOPE = 1000 mA/uSEC. 
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DEFINITIONS: (CONT.) ( 

2) SWITCHING TIME SHALL BE MEASURED FROM 10% OF THE OUTPUT WAVEFORM TO 10% OF SAME WAVEFORM. 

3) PEAK AMPLITUDE SHALL BE MEASURED FROM ZERO VOLTS TO THE PEAK OF THE OUTPUT WAVEFORM, 
fl) FOR MEASUREMENTS OF "ZERO" OUTPUT, THE INTEGRATING CIRCUIT SHOWN BELOW SHALL BE USED. 

E. LIMITS - (SEE FIGURE 1) 

1) TIME TO PEAK (T ) SHALL BE THE SAME AS THE NOMINAL CORE TO WITHIN i5% OF THE STANDARD 
CORE OUTPUT FOR BOTH RAMP SLOPES. 

2) SWITCHING TIME (T s ) SHALL BE THE SAME AS THE NOMINAL CORE TO WITHIN *10% OF THE STANDARD 
CORE FOR BOTH RAMP SLOPES. 

3) PEAK "ONE" OUTPUT (V-j) SHALL BE THE SAME AS THE NOMINAL CORE TO WITHIN + 10% OF THE STANDARD 
CORE FOR BOTH RAMP SLOPES. 

4) PEAK "ZERO" OUTPUT (V 0 ) SHALL BE THE SAME AS THE NOMINAL CORE TO WITHIN + 20%. 



FIGURE 1 
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IT BE RELATED THERETO. 

[REQUIREMENTS: 

|l. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THE VARNISH SPECIFIED HEREIN SHALL BE A CELLULGSIC LACQUER WHICH CONFORMS 
TO THE REQUIREMENTS OF MIL-I-17384A, TYPE G, AND AS SPECIFIED BELOW. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAIN¬ 
ED IN ND 1G15404, CLASS 3. 

D. MARKING: UNIT PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED 
INTERNALLY AND/OR EXTERNALLY, IN ACCORDANCE WITH MlL-STD-129. WITH 
THE MANUFACTURER'S NAME, PRODUCT IDENTITY, NASA DRAWING NUMBER, 

REVISION LETTER AND DASH NUMBER, LOT OR SERIAL NUMBER AND DATE OF 
MANUFACTURE OR CODING. FLAMMABILITY AND TOXICITY WARNINGS SHALL BE MARKED. 

E. PACKAGING AND PACKING: UNIT PACKAGING SHALL BE IN ACCORDANCE WITH 
THE SUPPLIER'S NORMAL COMMERCIAL PRACTICE. SHIPPING CONTAINERS SHALL 
BE OF THE TYPE, SIZE AND KIND COMMONLY USED FOR THE PURPOSE IN A MANNER 
THAT WILL INSURE ACCEPTANCE BY COMMON CARRIER AND SAFE DELIVERY AT 
DESTINATION. SHIPPING CONTAINERS SHALL COMPLY WITH THE UNIFORM FREIGHT 
CLASSIFICATION RULES OR REGULATIONS OF OTHER CARRIERS, AS APPLICABLE 
TC THE MODE OF TRANSPORTATION. 

ACCEPTANCE AND INSPECTION: 

A. PHYSICAL PROPERTIES: 

(1) COLOR: CLEAR COLORLESS 

(2) SPECIFIC GRAVITY (6GVtO°F): 22 # -24° API GRAVITY (.91 -.92 G /CC) 

ASTM D287-55. 

(3) VISCOSITY (AT 77°F): 12-20 SECONDS FOR GARDNER-HOLDT BUBBLE TUBE 

PER FED—STD—141, METHOD 4271. (700 TO 1350 CPS) 

(4) AIR DRYING TIME: 15 MINUTES MAXIMUM. 

(5) FLASH POINT: 60°F MINIMUM. 

B. ELECTRICAL CHARACTERISTICS: 

(1) DIELECTRIC STRENGTH (DRY): 1500 VOLTS/MIL (60 CPS RMS PER ASTM D115-55) 

(2) INSULATION RESISTANCE: 100 MEGOHMS MINIMUM 
DESIGN: 

A. ELECTRICAL RATINGS: 

(1) DIELECTRIC STRENG'H (AFTER 24 HOUR IMMERSION): 300 VOLTS/MIL (60 CPS RMS PER ASTM D115-55) 

B. CHEMICAL RESISTANCE: ACID, WATER, AND OILPROOF. 

STORAGE LIFE: ONE YEAR MINIMUM WHEN STORED IN TIGHTLY CLOSED ORIGINAL CONTAINERS 
AT TEMPERATURES BELOW 80°F. 

VISCOSITY ADJUSTMENT: THIS LACQUER MAY BE THINNED USING TOLUENE OR OTHER 
SUITABLE CELLULOSIC LACQUER SOLVENTS. 

MATERIALS COMPATIB'LITY: ONLY THFSE MATERIALS/COMPOSITIONS/COMPOSITES FOUND TO BE NONTOXIC AND 
NONCOMBUSTABLE WHEN TESTED PER ND1002251 AND ND1002252 SHALL BE APPROVED. 

F. FUNGUS RESISTANCE: MATERIALS SHALL NOT SUPPORT FUNGUS WHEN TESTED PER ND1002253. 
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NOTES: 

1. GENERAL REQUIREMENTS: 
A. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS CONTAINED IN ND 1015404, CLASS 2. 

C. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION 
REQUIREMENTS OF ND 1002056, INCLUDING THOSE SPECIFIED FOR 
NON-HERMETICALLY SEALED UNITS. 

D. MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED, 

PER ND 1002019, WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
PART NUMBER, TERMINAL IDENTITY, PLUS THE NASA PART NUMBER 
(DRAWING NUMBER)AND REVISION LETTER . SERIALIZE UNITS 

PER ND 1002023. 

E. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH 
ND 1002215, CLASS I, CODE 3. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE 
MARK I NO OF UNIT AND INTERMEDIATE PACKAGES AND THE 
METHODS OF MARKING AS SPECIFIED IN ND 1002215. 


3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HOURS MINIMUM WITH A LOSS OF NOT 
MORE THAN 55% OF ORIGINAL LIGHT OUTPUT INTENSITY WHEN 
EXCITED PER 2.B.(1) AT 25*C. 

B. STORAGE LIFE: 1 YEAR MINIMUM WITHOUT LCSS OF 
ELECTRICAL PERFORMANCE AT 0 # C TO *94*C. 

C. OPERATING TEMPERATURE RANGE: -55*C TO *94*C. 

D. UNITS SHALL BE HERMETICALLY SEALED AND CAPABLE OF 
OPERATING UNDER A REDUCED PRESSURE EQUIVALENT TO 
100,000 ALTITUDE. 
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E. PEAK CONTINUOUS VOLTAGE: 420 VOLTS MAXIMUM. 

F. PEAK TilfNSIENT VOLTAGE: 500 VOLTS MAXIMUM N01 TO 
EXCEED ONE HALF CYCLE AT THE OPERATING FREQUENCY. 

G. LIGHT OUTPUT FREQUENCY: 5100 ANGSTROMS (NOMINAL) 


H. 


LEAD STRENGTH: LEAD SHALL BE CAPABLE OF WITHSTANDING 
A 4 POUND AXIAL PULL. 


r 


2. ACCEPTANCE AND INSPECTION *,(100%) 
A. MECHANICAL PROPERTIES: 


TIN 


(1) DIMENSIONS: SHALL BE AS SHOWN. 

(2) LEAD MATERIAL: SHALL BE A SOLDERABLE MATERIAL, 

PLATED PER MIL-T-10727 TYPE 1, THICKNESS 0.0001 
MINIMUM, 0.00025 MAX. PRESERVATIVE COATING IS 
REQUIRED, BUT SALT SPRAY TESS AND PERFORMANCE OF 
QUALITY ASSURANCE PROVISIONS PER MlL-T-10727 ARE NOT 
REQUIRED. 

(3) UNITS SHALL BE TESTED FOR cEAKS BY IMMERSION IN 
WATER UNDER REDUCED PRESSURE. (METHOD 512 OF 
MIL-STD-810). 

ELECTRICAL CHARACTERISTICS: 

(1) LIGHT INTENSITY/INITIAL 14 FOOT LAMBERTS AVERAGE MINIMUM WHEN 
EXCITED BY250VRMS + IZAT 800 ±10CPS SINE WAVE WITH NO 
DISPLAY LESS THAN 12 FOOT LAMBERTS 

(2) POWER FACTOR*0.35 MAXIMUM WHEN EXCITED PER 2.B.(l) 

(3) TOTALCURRENT(ALL AREAS ENERGIZED PER 2.B.0): 3.75 MA 

(4) CASE TO ALL PIN RESISTANCE: LO MEGOHM MINIMUM 


BURN-IN (VENDOR): UNITS WHICH MEET INITIAL ELECTRICAL 
REQUIREMENTS SHALL BE OPERATED FOR 100 HOURS, EXCITED PER 
2.B.0); AFTER BURN-IN UNIT SHALL MEET INITIAL ELECTRICAL 
CHARACTERISTICS, EXCEPT THAT BRIGHTNESS SHALL BE NOT LESS 
THAN 9.5 FOOT LAMBERTS. BEFORE-AND-AFTER BURN-IN READINGS 
OF BRIGHTNESS, CURRENT, AND POWER FACTOR SHALL ACCOMPANY 
UNITS. 
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HLQUIrttMtNTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BT MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS AS CONTAINED IN NO 1015404, CLASS 3. 

C. PREPARATION FOR DELIVERY: IN ACCORDANCE WITH ND 1002215. 
CLASS I, CODE 3. 

(1) MARKING OF SHIPPING CONTAINERS SHALL CONFORM TO THE 
MARKING OF UNIT AND INTERMEDIATE PACKAGES AND THE 
METHODS OF MARKING AS SPECIFIED IN ND 1002215. 


2. ACCEPTANCE AND INSPECTION: SAMPLE 

A. MARKING: AS SPECIFIED IN NOTE I.C. ABOVE. 

B. DIMENSIONS ID TOLERANCES: AS SPECIFIED. 

C. VENDOR SUPPLIED DATA: EACH SHIPMENT OF PARTS SHALL BE 
ACCOMPANIED BY THE FOLLOWING DOCUMENTATION. 

(1) CERTIFICATE OF COMPLIANCE WITH DESIGN REQUIREMENTS. 


3. DESIGN: 

A. MATERIAL AND FINISH: CORROSION AND HEAT RESISTANT STEEL 
PER AMS 5735 ALLOY A-286. PASSIVATED PER MIL-S-5002. 




c 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS 
DRAWING. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-D-70327. 
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REVISIONS 


SHELF LIFE: THE RESIN AND CURING AGENT SHALL BE CAPABLE 
OF BEING STORED IN TIGHTLY CLOSED CONTAINERS AT \ 
TEMPERATURES NOT TO EXCEED 100*F FOR NOT LESS THAN (j 
THREE (3) MONTHS FROM THE DATE OF SHIPMENT. 
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B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVI¬ 
SIONS AS CONTAINED IN ND 1015404, CLASS 3. 

C. MARKING: UNIT PACKAGES AND SHIPPING CONTAINERS SHALL BE 
MARKED IN ACCORDANCE WITH MIL-STD-129 WITH THE MANU¬ 
FACTURER'S NAME, LOT OR SERIAL NUMBER, PART NUMBER, NET 
CONTENTS, DATE OF MANUFACTURE, EXPIRATION DATE AND NASA 
PART NUMBER (DRAWING NUMBER AND DASH NUMBER) AND REVISION 
SYMBUL. 

D. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH THE 
MANUFACTURER'S ET.ST COMMERCIAL PRACTICE. 

E. CURING AGENT AND RESIN SHALL BE SHIPPED IN SCREW 
TOP CANS. 


PRECAUTION: AFTER CONTAINERS ARE OPENED USE PROMPTLY AS 
PROPERTIES ARE LIMITED. 


DASH 

NO. 

MATERIAL 

-001 

RESIN 

-002 

CURING AGENT 
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2. ACCEPTANCE AND INSPECTION: SAMPLE 

A. THIS JRAWING IDENTIFIES A TWO COMPONENT PLASTIC FOAM 
MATERIAL CONSISTING OF A POLYURETHANE RESIN AND A CURING 
AGENT. 

B. ' PROPERTIES (AS RECEIVED): 

(1) RESIN: ? 

(a) APPEARANCE:AMBER L'QUID 

(2) CURING AGENT: 

(a) APPEARANCE: YELLOW LIQUID 

C. PROPERTIES (CURED): WHEN MIXED IN THE RATIO BY WEIGHT OF 
10 TO 9. RESIN TO CURING AGFNT. AND THE M'XTURE CURED FOR 

1/2 HOUR MINIMUM AT A PLASTIC FOAM MATERIAL SHALL 

BE FORMED HAVING THE FOLLOWING PROPERTIES: 

(1) DENSITY : 5 TO <o POUNDS/CU FT PER NDI0022;)5, TEST METHOD B 

(2) COMPRESSIVE STRENGTH: 130 POUNDS/SQ IN. MINIMUM PER 
ASTM D695-54 (AT 5* DEFLECTION). 

RISfc HEIGHT 1 1.25 TO 0.BO PER ND \0O 2295, T5.ST METHOD A,. 


B 


3. DESIGN. 

A. PROPERTIES (CURED): WHEN MIXED AND CURED AS SPECIFIED 
ABOVE MATERIAL SHALL HAVE THE FOLLOWING PROPERTIES: 

(1) WATER ABSORPTION: 3.0% AFTER ONE WEEK AT 100% 
RELATIVE HUMIDITY. 

(2) MAXIMUM SERVICE TEMPERATURE: 160°F 

(3) TENSILE STRENGTH: 225 POUNDS/SO IN. 
MINIMUM PER ASTM D638-58T* 

PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS 
DRAWING. 
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REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 
CONTAINED IN ND 1015404, CLASS 3. 

C. MARKING: PACKAGING SHALL BE MARKED IN ACCORDANCE WITH MlL-STD-129 
WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, LOT OR SERIAL NUMBER, 
NASA DRAWING NUMBER, REVISION LETTER AND QUANTITY ENCLOSED IN EACH 
CONTAINER. 


2. ACCEPTANCE AND INSPECTION: 

A. MECHANICAL PROPERTIES: 

(1) DIMENSIONS: SEE SKETCH. 

B. ELECTRICAL CHARACTERISTICS: 

(1) SHALL BE CAPABLE OF CARRYING THE MAXIMUM CURRENT FOR A 114 
WIRE - 11 AMPERES. 


1 
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DESCRIPTION 


REVISIONS Oj&A/ 
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DATE APPROVAL 


3. DESIGN: 

A. MATERIAL: COPPER PER QQ-C-576, TIN PLATED PER MIL-T-10727A. 

A CERTIFICATE OF COMPLIANCE WITH MATERIAL SPECIFICATION SHALL JE 
INCLUDED WITH EACh SHIPMENT. 
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REQUIREMENTS: 

1. GENERAL: 

A. DRAWING SHALL BE IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THE SUPPLIER SHALl CONFORM TO THE QUALiTY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

C. MARKING: PACKAGING OF PARTS SHALL BE MARKED IN ACCORDANCF 
WITH MIL-STD-129, BOTH INTERNALLY AND EXTERNALLY WITH THE 
NASA DRAWING NUMBER, REVISION LETTER AND DASH NUMBER, THE 
SUPPLIERS NAME, LOT NUMBER, DATE OF MANUFACTURE AND NUMBER 
OF UNITS CONTAINED IN EACH PACKAGE. 
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ACCEPTANCE AND INSPECTION: 

A. DIMENSIONS: AS SPECIFIED HEREIN. 

B. MATERIAL. BRASS PER QQ-B-613 OR QQ-W-321, NICKEL PLATED PER 
QQ-N-290. A CERTIFICATE OF COMPLIANCE WITH THIS REQUIREMENT 
SHALL ACCOMPANY EACH LOT SHIPPED. 


3. DESIGN: 
A. 


THE THREADS SHALL BE IN ACCORDANCE WITH SCREW-THREAD STANDARDS 
FOR FEDERAL 5EF.TCES HANDBOOK H-28. 
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SHEET 1 
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Revision status of sheets 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. UNITS SHALL CONFORM TO THE APPLICABLE GENERAL REQUIREMENTS OK 
MIL-R-27208A AND MIL-R-19A WITH THE EXCEPTIONS AND ADDITIONS 
SPECIFIED BELOW. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND 1015404, CLASS 2. 

D. UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIRE¬ 
MENTS OF ND 1002049. 

E. MARKING: UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED, PER 
MIL—STD—130, WITH THE NASA PART NUMBER (DRAWING NUMBER, RE¬ 
VISION LETTER, AND DASH NUMBER IF APPLICABLE). PACKAGES SHALL 
BE MARKED PER MIL-STO-129, WITH THE MANUFACTURER S NAME AND/OR 
SYMBOL, LOT CODE, DATE OF MANUFACTURE OR DATE CODE, RESISTANCE 
VALUE AND POWER RATING, PLUS THE NASA PART NUMBER. 


ACCEPTANCE AND INSPECTION REQUIREMENTS (100%) 

A. MECHANICAL REQUIREMENTS: 

(1) SHAFT TORQUE (OPERATING): BETWEEN 3 AND 10 OUNCE-INCHES. 

(2) STOP TORQUE: 2 POUND-INCHES MINIMUM. 

(3) MECHANICAL TRAVEL: 300° i 5°. 

B. ELECTRICAL CHARACTERISTICS (AT 25 # C AND 5056 RH) 

(1) RESISTANCE VALUE AND TOLERANCE: 10 K i 5X. 

(2) ELECTRICAL TRAVEL: 300° > 5° WITH 2% MAXIMUM END RESISTANCE. 

(3) DIELECTRIC WITHSTANDING VOLTAGE: 900 VRMS AT SEA LEVEL 
AND 450 VRMS AT 50.COO FEET (3.4 INCHES MERCURY). 

(4) INSULATION RESISTANCE: 1000 MEGOHMS AT 100 ? 10 VRMS. 

DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 

AND +125 # C. 

B. STORAGE LIFE: 

AND HUMIDITY. 

C. CONSTRUCTION: UNITS SHAl L BE HERMETICALLY SEALED, INMERSION PROOF PEH 

MlL-R-27208, AND EXPLOSION PROOF PER MIL-STD-202 METHOD 109. 

(1) MATERIAL: CASE AND SHAFT, NICKEL-PLATED BRASS. TERMINALS, 
GOLD-FLASHED BRASS. 

(2) HARDWARE: MOUNTING NUT AND LOCKWASHER FURNISHED. 

D. RATING: 2 WATT AT +85*C DERATED LINEARLY TO ZERO AT +150°C. 

E. INDEPENDENT LINEARITY: + 3X. 

SPECIAL CONDITIONING: 

A. 


^7-32 NEF-2.A SEE NOTE 
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UNITS SHALL BE TEMPERATURE 
EACH CYCLE SHALL CONSIST OF 
TO 125°C, THE* DECREASING 


TEMPERATURE CYCLING (NON-OPERATING): 

CYCLED A TOTAL OF THREE f3) CYCLES. 

INCREASING THE TEMPERATURE FROM 25°C 
TO -55 # C, THEN RETURNING TO 25*C. READINGS TO BE TAKEN AT ALL 
TEMPERATURE EXTREMES. A RESISTANCE CHANGE CHEATER THAN 2.0% 
FROM THE ORIGINAL READING SHALL BE CONSIDERED A FAILURE. 

CYCLING SHOULD BE DONE IN ACCORDANCE WI T H MIL-STD-202, METHOD 

102 . 

PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS DRAWING. 
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GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. SWITCHES SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-S-6743 
EXCEPT AS AND IN ADDITION TO REQUIREMENTS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 2. 

D. UNIT SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS OF ND 1002055 

E. MARKING: UNIT SHALL BE MARKED PER ND 1002019 , WITH TERMINAL IDENT¬ 
IFICATION AND N^SA PART NUMBER. (DRAWING NUMBER AND REVISION LETTER). 
PACKAGES SHALL BE MARKED, PER MIL-STD-129, WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL, LOT CODE, PART NUMBER AND NASA PART NUMBER. 

ACCEPTANCE AND INSPECTION: 

A. TERMINALS: SHALL BE 52 ALLOY, GOLD PLATED. CERTIFICATE OF MATERIAL 
COMPLIANCE FROM THE SUPPLIER SHALL ACCOMPANY EACH SH'PMENT. 

9. CONTACT ARRANGEMENT: SINGLE POLE DOUBLE THROW. 

C. DIELECTRIC WITHSTANDING VCLTAGE: 1000 VOLTS RMS, 60 CYCLES. 

D. ACTUATING FORCE: 12 TO 18 OUNCES. 

E. MARKING: PER PARAGRAPH I.E. 

F. PRETRAVEL: 1/8 ± 1/32. 

G. TOTAL TRAVEL: .240 MIN. 

,i. TOTAL ACTUAL TRAVEL SHALL BE LIMITED ONLY BECAUSE OF RETAINING SPRING CLIP 
INTERFERENCE AGAINST BUSHING SHOULDER. ANY UNIT WHOSE TOTAL TRAVEL DOES NOT 
SEAT SPRING CLIP AGAINST BUSHING SHALL BE REJECTED. 


DESIGN: 

A. OPERATING TEMPERATURE RANGE: -80*F TO +250°F. 

B. CONTACT RATINGS: 

(1) 28 VOLTS DC (SEA LEVEL TO 70,000 FEZT). 

RESISTIVE: 5 AMPERES 
INDUCTIVE: 3 AMPERES 

(2) 125 VOLTS RMS, 400 CYCLES (SEA LEVEL). 

RESISTIVE: 5 AMPERES 
INDUCTIVE: 3 AMPERES 

(3) INRUSH CURRENTj-3 AMPERES PER MOTOR LOAD REQUIREMENT 
MINIMUM OPERATING CyM'^^OOO. 

STRENGTH OF ACTUATOR: 25 POUND AXIAL COMPRESSIVE FORCE. 
STRENGTH OF TERMINALS: 5 POUND AXIAL TENSILE FORCE. 
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A 

REVISED PER TDRR 12803 



B 

REVISED PER TDRR 14140 

■*> 1 
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INSERT RETAINING SPRING CLIP .032 
NOM THK TO RETAIN SHAFT AS SHOWN 
IN DETAIL C AGAINST PULLOUT FORCE 
OF 7 Lb MIN 


£25 ACROSS FLATS 


.084 THK HEX NUT 
KEYWAY (SEE DETAIL B) 



/—Q" -32UNEF-2A THD. 


/V~;495DIA X.ofjTHK INTERNAL 
(/ TOOTH LOCKWASHER 


.505 


*495 D,A x .*026 THK 
KEYWASHERqqqWIDE TAB 

'.045 01A LEAD TYP 3 PLACES 
I*-.41 MAX 

L.5I6 ni . 
t * _ .484 DIA 


DETAIL B 


.f 


N.C. 


J. 


CONTACT VOLTAGE DROP: 100 MILLIVOLTS MAXIMUM WHEN 
1 AMPERE IS APPLIED THROUGH CONTACTS, AFTER COMPLETION OF 
RUN-IN PER PARAGRAPH 4.A. 

SEAL LEAK RATE: SHALL BE HERMETICALLY SEALED. LEAK RATE NOT MORE 
THAN 10“*> ATM/CC/MIN. 

CONTACT BOUNCE: NOT MORE THAN 2.0 MILLISECONDS TOTAL; INDIVIDUAL 
BOUNCES NOT MORE THAN 0.6 MILLISECONDS THEEc SHALL BE NO BOUNCE 
LARGE ENOUGH TO CAUSE MOVABLE CONTACT TO CLOSE WITH NC CONTACT. 

UNITS SHALL MEET THE SHOCK, VIBRATION, AND EXPLOSION-PROOF 
REQUIREMENTS OF ND 1002055. 
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PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING 
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SPECIAL CONDITIONING: (BY SUPPLIER) 

A. RUN-If.: UNITS SHALL BE OPERATED FOR 1000 CYCLES WITH CONTACT 

VENDOmi.OT^ flND AN ° PEN CIRCU,T V0LTAGE ° F 28 ’ 

A. CERTIFICATE 


OF ANALYSIS FOR LEAD MATERIAL 
B. CERTIFICATE OF COMPLIANCE TO ND1015404. CLASS 2 

C - BEFORE AND AFTER RUN-IN READING FOR 
(I.) CONTACT RESISTANCE ( 3) TOTAL TRAVEL 
(2.) FVETRAVEL _ (4) ACTUATING FORCE 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT +25*C AMBIENT. 
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REVISED & REDRAW - ADDED SHEETS 3 & 4 1 

UPGRADED TO CLASS A RELEASE PER TDRR003^a 



(1) COLLECTOR TO EMITTER VOLTAGE (VCEO): 15 VOLTS DC 

(2) COLLECTOR TO BASE VOLTAGE (VCBO): 40 VOLTS DC 

(3) EMITTER TO BASE VOLTAGE (VEBO): 5 VOLTS DC 

(4) COLLECTOR CURRENT (IC): 300 MILL I AMPERES 

(5) POWER DISSIPATION: 1. *> WATTS AT + 25°C CASE TEMPERATURE. 

(b) THERMAL RESISTANCE, JUNCTION - CfSE, (0 JC ); 145° C/WATT. 

(7) THERMAL RESISTANCE, JUNCTION- AMBIENT, (0 Jfi ): 480° C,WATT. 

C. TEMPERATURE: 


(1) TEMPERATURE RANGE, JUNCTION, OPERATING: -65°C TO +200°C. 

(2) TEMPERATURE RANGE, JUNCTION, STORAGE: -65°C TC +200°C. 

(3) TEMPERATURE,SOLDERING LEADS: +30l°C (1 MINUTE MAX). 

D. MARKING: UNITS SHALL BE MARKED Ul ACCORDANCE WITH STANDARD MlL-STD-130 WITH THE MANUFACTURER'S 
IOENTIFIChT'ON, TYPE NUMBER AND THE 'NUMBER 752. THE NASA DRAWING NUMBER AND REVISION LETTER 
SHALL BE MARKED ON EACH INTERIOR AND EXTERIOR SHIPPING CONTAINER AS WELL AS ON A TAG TO BE 
INCtUDFD N EACH SHIPPING CONTAINER. 


CONSTRUCTION REQUIREMENTS: 

A. SEMICONDUCTOR: SILICON, N°N. 

B. ENCLOSURE: METAL CASE WITH GLASS HEADER, HERMETICALLY SEALED PER JEDEC (TO-18). 

C. LEADS: LEAD MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT PS 1015402. A 


D. 


CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
COLLECTOR SHALL BE ELECTRICALLY CONNECTED TO THE CASE INTERNALLY. 


3. QUALITY ASSURANCE REQUIREMENTS: 

A. LOT: A LOT IS DEFINED AS A GROUP OF PARTS IN A SINGLE PROCUREMENT SELECTED FROM 

A SINGLE CONTINUOUS PRODUCTION RUN USING LIKE MATERIALS WHICH ARE CONTROLLED USING 
A PROCESS WHICH IS THE SAME FROM THE BEGINNING TO THE END OF THE RUN. 

B. INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED HEREIN ALL INSPECTIONS SHALL BE 
MADE AT AN AMBIENT TEMPERATURE OF PLUS 25 PLUS OR MINUS 3 DEGREES CENTIGRADE. 
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NOTES (CONTINUED): 

3. C. ACCEPTANCE INSPECTION: PER TESTS IN TABLES I, II AND III AS INDICATED BELOW. 

(1) THE PRE-ELECTRICAL TEST PROCESSING DEFINED IN TABLE I SHALL BE PERFORMED IN THE 
SEQUENCE INDICATED BEFORE THE TESTS OF TABLE II ON ALL LOTS NUMBERING LESS THAN 501 UNITS. 

(2) UNITS USED IN QUALITY DEMONSTRATION TESTS OF TABLE III WILL NOT BE SHIPPED AS 
PART OF THE DELIVERY SCHEDULE BUT WILL BE FORWARDED ALONG WITH TEST DATA UNDER 
SEPARATE COVER, 10 THE PURCHASER, ATTENTION: RELIABILITY MANAGER. 

(3) UNITS USED IN TABLE III, SUBGROUPS 1 AND 5 MAY BE ELECTRICAL REJECTS FROM THE 
SAME LOT. 

(4) ACCEPTABLE UNITS USED IN TESTING SUBGROUP 2 OF TABLE II SHALL BE USED IN SUBGROUPS 
2, 3 AND 4 OF TABLE III. 
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D. TEST METHOD: (REF. MIL-STD-750 WITH EXCEPTIONS NOTED BELOW). 

(1) LEAD FATIGUE : LEADS SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD BEND 
TEST. THE UNIT SHALL BE HELD IN A VERTICAL POSITION WITH A ONE POUND WEIGHT 
SUSPENDED FROM THE LEAD TO BE TESTED. TWO CYCLES OF BENDING SHALL BE PERFORMED, 

A CYCLE CONSISTING OF MOVING THE BODY OF THE UNIT, 90 DEGREES FROM THE VERTICAL 
IN ONE DIRECTION, THEN 190 DEGREES IN THE OPPOSITE DIRECTION IN THE SAME PLANE 
AND BOCK 90 DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE SHALL BE 
EVIDENCED AFTER THE TEST. 

(2) LEAD TENSION : EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 POUNDS 
MINIMUM FOR 30 SECONDS. NO MECHANICAL DAMAGE SHALL BE EVIDENCED AFTER THE TEST. 

(3) SEAL TEST: THE UNITS SHALL BE SUBJECTED TO A HELIUM OR RADIFLO LEAK DETECTION 
TEST WITH A SENSITIVITY OF AT LEAST 1 X 10*8 CC/ATM/SEC. A LEAKAGE RATE OF 
THIS VALUE OR GREATER SHALL CONSTITUTE A FAILURE. 

(4) CAPACITANCE: ! EASURFMENT OF THIS CHARACTERISTIC SHALL BE MADE USING A BOONTON 
FLECTRONIC CORPORATION MODEL NO. 75A-S8 CAPACITANCE BRIDGE OR EQUIVALENT. 

(5) VISUAL AND MECHANICAL EXAMINATION: MARKING SHALL BE LEGIBLE, THE CASE FINISH 
SHALL HAVE NO PITS, FLAKING OR CHIPPING, LEADS SHALL BE FREE FROM KINKS AND 
NICKS AND COMPLY WITH THE SPECIFIED LEAD MATERIAL REQUIREMENT. GLASS !N 
HEADER SHALL HAVE NO CRACKS, CHIPS OR BURBLES. 

E. THE SUPPLIER SHALL CONFORM TC THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA 

DOCUMENT ND 1015404, CLASS 1. 

4. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


TABLE I 


PRE-ELECTRICAL TEST PROCESSING 

1 

TEST | TEST COND11 IONS 

LOT 

1 TO 500 

OVER 500 

THERMAL SHUCK 

METHOD 1056, CONDITION B 
(♦200°C TO -65 # C, 3 CYCLES) 

100 % 

NO 

REQUIREMENT 

STORAGE LIFE 

METHOD 1031, Tstg = 300° ± 5 J C, 

72 HOURS. 

CONSTANT ACCELERATION 

METHOD 2006 (20,000 G) 

POWER, BURN-IN 

METHOD 1026 

P = 32? MILLIWATTS 

V CE = 11 VOLTS MINIMUM 

T a = +22°C MIN IN FREE AMBIENT AIR 

t = 168 +1 , 2 HOURS 

” O 

SEAL TEST 

SEE NOTE 3 D (3) 
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PER TDRR 0033 

j n-C3 

M ^ 


T EST 


SUBGROUP 1 

VISUAL AND MECHANICAL 
EXAMINATION 


SUBGROUP 2 

COLLECTOR CUTOFF CURRENT 
COLLECTOR CUTOFF CURRENT 
COLLECTOR BASE BREAKDOWN VOLTAGE 
EMITTER BASE BREAKDOWN VOLTAGE 
COLLECTOR-EMITTER 
SUSTAINING VOLTAGE 
EMITTER BASE REVERSE CURRENT 
COLLECTOR-EMITTER CURRENT 
RESISTANCE RETURN 
COLLECTOR-EMITTER THRESHOLD 
CURRENT 

DC CURRENT GAIN 
DC CURRENT GAIN 
DC CURRENT GAIN 

BASE EMIT cR SATURATION VOLTAGE 

COLLECTOR-EMITTER SATURATION 
VOLTAGE 

COLLECTOR-EMITTER SATURATION 
VOLTAGE 

COLLECTOR CAPACITANCE 
TURNOFF TIME 

CHARGE STORAGE TIME CONSTANT 
TURN ON TIME 


LTPD PER Ml L-S-19500C, TABLE IV 


SYMBOL 


ICBO 

*CB0 

bv C bo 

bvebo 

v CE0 

(SUST) 

I EB0 

ICER 

ICEX 

h F E 

h FE 

h FE 

V BE 

(SAT) 

V CE 

(SAT) 

V CE 

(SAT) 


'of 

Ts 

Ton 


TEST 

CONDITIONS 


METHOD 2071 
(SEE NOTE 3 D (5)) 


V C B = 20 V; I E = 0 

Vcb = 20 V; I t = 0. T fl = +150 # C 

I C = 10 uA; I E = 0 

T E = 10 uA; I C = 0 

I C = 10 mA (PULSED) 

V EB = 4 V; I C = 0 
V C E = 30 V; R BE = 100 K 

Vg E = 0.45 V; V CE = 20 V 

I C = 100 mA; V CE = 1 V 
I C = 10 mA; V CE = 1 V 
Iq = 1 mA; V EE = 1 V 

IC = 10 mA; I B = 1 mA 


ic 

ic 


10 mA; Ig = 1 mA 
100 mA; Ig = 10 mA 


V C g = 10 V; I E = 0; f = 140 kc 
SEE NOTE 3 D (4) 

Igi = 3 mA; Ig 2 5 1 mA 

V CC = 3 V; R L = 270 0 

tw > 400 nSEC; 2% DUTY CYCLE 

IB 1 = IB 2 = Ic = 10 mfl 
R L = 1000; V CC = 10 VDC 

I B1 = 3 mA; Vg E = -2 V 
VCC = 3 V; R l = 270 0 
tw < 400 nSEC; 2% DUTY CYCLE 
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LIMITS 
MAT 


40 

5 

15 


20 

30 

20 
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25 

15 


0.1 

1.0 

1 

90 

0.80 

0.25 

.70 

b 

75 

25 


nA 

uA 

Vdc 

Vdc 

Vdc 

uA 

uA 

uA 


Vdc 

Vdc 

Vdc 

pf 

nSEC 

nSEC 

nSEC 


‘ 1 TO 500 


LTPD = 10 
MAX ACC NO = 3 


100% 


OVER 530 


LTPD •- 10 
MAX ACC NO = 3 


LTPD = 2 
(COMBINED) 
MAX ACC NO = 3 
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AM USIO PC* ANT PURPOSE OTHER THAN IN CONNECT ON WITH A DEFINITELY 
RELATEL GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES GOVE A > 
HENT THEREBY INCURS NO RESPONSIBILITT NOR ANT OBLIGATION WHATSOEVER 
ANO THE FACT THAT THE GOVERNMENT MAT HAVE rORMULATEO FURNISHED OR 
IN ANT WAT SUPPLIEO THE SAID DRAWINGS. SPECIFICATIONS OR OTHER OAi A 13 
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ING ANT RIGHTS OR PERMISSION TO MANUFACTURE. USE OR SELL ANT 
PATCNTEO INVENTION THAT MAT IN ANT WAT BE RELATED THERETO 


TABLE III 


QUALITY DEMONSTRATION TESTS 

TEST 

TEST CONDITION 

LOT 

1 TO 500 OVER 500 


SUBGROUP 1 

PHYSICAL DIMENSIONS 


SUBGROUP 2 

THERMAL SHOCK 

SEAL TEST 


SUBGROU P 3 

STORAGE LIFE 


VIBRATION VARIABLE 
FREQUENCY 


CONSTANT ACCELERATION 


METHOD 2C66 


METHOD 1056. CONDITION B 
(♦200*C TO -65 # C. 5 CYCLES) 
SEE NOTE 3 D (3) 


NO 

REQUIREMENTS 


S UBGROUP 4 

OPERATION LIFE 


SUBGROUP 5** 

LEAD TENSION 
LEAD FATIGUE 


METHOD 10^1 

Tstg = 200° 1 5°C, 1CD0 HOURS 
METHOD 2016, 1500 G, C-5 MSEC, 

5 BLOWS EACH IN XI, Y1, Y2, Z1 
DIRECTIONS, 2C BLOWS TOTAL 

METHOD 2056, 30 G FROM 5 TO 2000 
CPS LIMITED TO 0.12 DOUBLE 
AMPLITUDE, 3 CYCLES, 15 MINUTES 
PER CYCLE MINIMUM. 

METHOD 2006, 20,000 G 


METHOD 1026 
P = 327 MILLIWATTS 
V CE = 11 VOLTS MINIMUM 

T fl =+22°C MIN IN FREE AMBIENT AIR 
t =1000 HOURS 


SEE NOTE 3 D (2) 
SEE NOTE 3 D (1 ) 


LTPD = 20 
MAX ACC NO.= 1 


LTPD = 10 
(COMBINED) 

MAX ACC NO.= 3 


LTPD = 10 
(COMBINED) 
MAX ACC NO.= 


A = 10 

MAX ACC NO.= 3 


i 


LTPD = 20 
(COMB'NED) 

MAX ACC NO. = 3 


• PER MIL-S-19500C TABLE IV 
•• TESTS TO BE PERFORMED IN SEQUENCE INDICATED 


TABLE III (CONTINUED) 


TEST 

SYMBOL 

TEST 

CONDITION 

LIMIT 

END POINTS FOR 




SUBGROUP 2 




COLLECTOR CUTOFF CURRENT 

I CB0 

V C B = 20 V, I E = 0 

150X • 

EMITTER CUTOFF CURRENT 

x EB0 

Veb = 4 V, I C = 0 

150% • 

DC CURRENT GAIN 

HFE 

V CE = 1 V, I C = 10 mA 

110% * 

END POINTS FOR 

SUBGROUPS 3 AND 4 




COLLECTOR CUTOFF CURRENT 

x CB0 

V CB = 20 V. I E = 0 

1100% * 

EMITTER CUTOFF CURRENT 

x EB0 

Veb = 4 V, i c = o 

1100% * 

DC CURRENT GAIN 

HFE 

V CE = 1 V, I C = 10 mA 

120 % * 


THE PARAMETER MEASURED MAY NOT CHANGE ANY GREATER THAN THE PERCENTAGE 
SPECIFIED BETWEEN THE INITIAL VALUE AND THE END OF TEST VALUE. VALUES OF 
COLLECTOR AND EMITTER CUTOFF CURRENTS LESS THAN 5 MILL I MICROAMPERES MAY 
BE CONSIDERED TO BE 5 MlLLIMICROAMPERES FOR CALCULATING PERCENTAGE CHANGE. 
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NOTES: 


1. GENERAL REQUIREMENTS: 

A. UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION TO THE REQUIREMENTS 
SPECIFIED HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT 25*C AMBIENT: 

(1) COLLECTOR TO EMITTER VOLTAGE (V CE0 ): 15 VOLTS DC. 

(2) COLLECTOR TO BASE VOLTAGE (V CB0 ): 20 VOLTS DC. 

(3) EMITTER TO BASE VOLTAGE (V EB0 ): A VOLTS DC. 

(A) COLLECTOR CURRENT (I c ): 53C MILL I AMPERES 

(5) POWER DISSIPATION: 1.0 WATT AT +25°C CASE TEMPERATURE. 

(b) THERMAL RESISTANCE, JUNCTION-CAoE (0jc)- 175 # C/WATT 
(7) THERMAL RESISTANCE, JUNCTION-AMBIENT (0jfl): 585°C/WATT 

C. TEMPERATURE: 

(1) TEMPERATURE RANGE, JUNCTION, OPERATING: -b5 # C TO +200°C 

(2) TEMPERATURE RANGE, JUNCTION, STORAGE: -b5 # C TO +20C°C 

(3) TEMPERATURE, SOLDERING LEADS: +300*C (1 MINUTE MAX) 

D. MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH STANDARD MlL-STD-130 WITH .HE 
MANUFACTURER'S IDENTIFICATION, TYPE NUMBER, AND THE NUMBER 753. THE NASA DRAWING 
NUMBER AND REVISION LETTER SHALL BE MARKED ON EACH INTERIOR AND EXTERIOR SHIPPING 
CONTAINER AS WELL AS ON A TAG TO BE INCLUDED IN EACH SHIPPING CONTAINER. 


3 


2. CONSTRUCTION REQUIREMENTS: 

A. SEMICONDUCTOR: SILICON, PNP. 

B. ENCLOSURE: METAL CASE WITH GLASS HEADER, HERMETICALLY SEALED PER JEDEC (TO-18). 

C LEADS* LEAD MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT PS 1015402. A 

CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

D. COLLECTOR SHA_L BE ELECTRICALLY CONNECTED TO THE CASE INTERNALLY. 

3. QUALITY ASSURANCE REQUIREMENTS: 

A. LOT: A LOT IS DEFINED AS A GROUP OF PARTS IN A SINGLE PROCUREMENT SELECTED FROM 

A SINGLE CONTINUOUS PRODUCTION RUN USING LIKE MATERIALS WHICH ARE CONTROLLED USING 
A PROCESS WHICH IS THE SAME FROM THE BEGINNING TO THE END OF THE RUN. 

B. INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED HEREIN ALL INSPECTIONS SHALL DE 
MADE AT -N TMBIENT TEMPERfTURE OF PLUS 25 PLUS OR MINUS 3 DEGREES CENTIGRADE. 
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NOTES: (CONTINUED) 


3. 


ACCEPTANCE INSPECTION: 

( 1 ) 


( 2 ) 


(3) 


(A) 


PER TESTS IN TABLES I, II AND III AS INDICATED BELOW. 

THE PRE-ELECTRICAL TEST PROCESSING DEFINED IN TABLE I SHALL BE PERFORMED IN THE 
SFQUENCE INDICATED BEFORE THE TESTS OF TABLE II ON ALL LOTS NUMBERING LESS THAN 501 UNITS. 

UNITS USED IN QUALITY DEMONSTRATION TESTS OF TABLE III WILL NOT BE SHIPPED 
AS PART OF THE DELIVERY SCHEDULE BUT, WILL BE FORWARDED ALONG WITH TEST 
DATA UNDER SEPARATE COVER TO THE PURCHASER. ATTENTION: RELIABILITY MANAGER. 

UNITS USED IN TABLE III, SUBGROUPS 1 AND 5 MAY BE ELECTRICAL REJECTS FROM 
THE SAME LOT. 


ACCEPTABLE UNITS USED IN TESTING SUBGROUP 
2, 3 AND 4 OF TABLE III. 


2 OF TABLE II SHALL BE USED IN SUBGROUPS 


D. TEST METHODS 

( 1 ) 


(REF. MlL-STD-750 WITH EXCEPTIONS NOTED BELOW). 


LEAD FATIGUE : LEADS SHALL BE CAPABLE 0" WITHSTANDING THE FOLLOWING LEAD 
BEND TEST. THE UNIT SHALL BE HELD IN A VERTICAL POSITION WITH A ONE POUND 
WEIGHT SUSPENDED FROM THE LEAD TO BE TESTED. TWO CYCLES OF BENDING SHALL 
BE PERFORMED, A CYCLE CONSISTING OF MOVING THE BODY OF THE UNIT, 90 DEGREES FROM 
THE VERTICAL IN ONE DIRECTION, THEN 180 DEGREES IN THE OPPOSITE DIRECTION IN THE 
SAME PLANE AND BACK 90 DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL DAMAGE 
SHALL BE EVIDENCED AFTER THE TEST. 

(2) LEAD TENSION : EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF A POUNDS 
MINIMUM FOR 30 SECONDS. NO MECHANICAL DAMAGE SHALL BE EVIDENCED AFTER THE TEST. 

(3) SEAL TEST: THE UNITS SHALL BE SUBJECTED TO A HELIUM OR RADIFLO LEAK 
DETECTION TEST WITH A SENSITIVITY OF AT LEAST 1 X 10‘ 8 CC/ATM/SEC. A 
LEAKAGE RATE OF THIS VALUE OR GREATER SHALL CONSTITUTE A FAILURE. 

(4) CAPACITANCE: MEASUREMENT OF THIS CHARACTERISTIC SHALL BE MADE USING A 
BOONTON ELECTRONIC CORPORATION MODEL NO. 75A-S8 CAPACITANCE BRIDGE OR 
EQUIVALENT. 

(5) VISUAL AND MECHANICAL EXAMINATION: MARKING SHALL BE LEGIBLE, THE CASE FINISH SHALL 
HAVE NO PITS, FLAKING OR CHIPPING, LEADS SHALL BE FREE FROM KINKS AND NICKS AND 
COMPLY WITH THE SPECIFIED LEAD MATERIAL REQUIREMENT. GLASS IN HEADER SHALL HAVE NO 
CRACKS, CHIPS OR BUBBLES. 

THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN NASA DOCUMENT 
ND 1015404, CLASS 1. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


TABLE I 


E. 


PRE-ELECTRICAL TEST PROCESSING 


TEST 

TEST CONDITIONS 

THERMAL SHOCK 

METHOD 1056, CONDITICW B 
(♦200*C TO -65*C, 3 CYCLES) 

STORAGE LIFE 

METHOD 1031, Tstg = 300° i 5°C, 

72 HOURS. 

CONSTANT ACCELERATION 

METHOD 2006 (20., 000 G) 

POWER, BURN-IN 

METHOD 1026 

P = 270 MILLIWATTS 

V CE =-11.0 VOLTS MINIMUM 

T fl = +22°C MIN IN FREE AMBIENT 
AIR 

t = 168 * 12 HOURS 

SEAL TEST 

SEE NOTE 3 D (3) 


1 TO 500 


OVER 500 


NO 

REQUIREMENT 
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TABLE II 


ACCEPTANCE INSPECTION 

TEST 

SYMBOL 

TEST 

CONDITIONS 

LIMIT 

UNITS 

LOT 

MIN 

MAX 

1 TO 500 

OVER 

500 

SUBGROUP 1 

VISUAL AND MECHANICAL 

EXAMINATION 


METHOD 2071 

(SEE NOTE 3 D (5)) 




LTPD*= 10 

*1AX ACC N0=3 

LIPD*= 10 

MAX ACC N0=3 

SUBGROUP 2 









COLLECTOR CUTOFF CURRENT 

ICBO 

Vca ='15 V; i E = 0 


25 

muA 

100% 

LTPD 

** 2 

COLLECTOR CUTOFF CURRENT 150 # C 

x CBO 

V C3 =-1S V; I E = 0 


15 

uA 



(COMBINED) 

COLLECTOR-BASE BREAKDOWN VOLTAGE 

bv C bo 

Iq =-10 uA; I[ : 0 

20 


V 



MAa ACC NO. = 3 

EMITTER-BASE REVF r .SE CURRENT 

x ebo 

VEB «-J V; I C = 0 


0.1 

uA 





EMITTER-BASE BREAKDOWN VOLTAGE 

bv ebo 

IE =-1C uA; I C = 0 

4 


V 





COLLECTOR-EMITTER SUSTAINING VOLTAGE 

v CEO 

I C =-10 mA PULSED 









SUST 

IB = P 








COLLECTOR-EMITTER CURRENT RES.RETURN 

Iced 

Vce =*20 V; R BE = ICO K 


10 

uA 





COLLECTOR-EMITTER THRESHOLD CURRENT 

Icex 

V BE =-0.45; V CE = -15 V 


1 

uA 





DC CURRENT GAIN 

h FE 

I C =“100 mA; V CE = -1 V 

15 







DC CURRENT GAIN 

hFE 

I C =-10 mA; V CE = -1 V 

30 

90 






DC CURRENT GAIN 

hFE 

I C =-1 mA; V CE =-1 V 

20 







CASE-EMITTER SATURATION VOLTAGE 

VBE 

IC =-10 mA; I B =-1 mA 

0.7 

0.9 

V 






SAT 









COLLECTOR-EMITTER SATURATION VOLTAGE 

VcE(sat) 

IC '-10 mA; I B =-1 mA 


0.25 

V 





COLLECTOR-EMITTER SATURATION VULTAGE 

VcE(sat) 

Iq =“100 mA; Iy =-10 mA 


0.7 

V 





COLLECTOR CAPACITANCE 

C ob 

VcB ='10 V;I E =0; F=.14 me 


10 

PF 







SEE NOTE 3 D (A) 








TURN ON TIME 

*on 

I B 1 =*1 mA; I B 2 =-1 mA 










Vce ='3 V; R L = 300 0 


120 

NSEC 







t w > 400 nsec 










2% DUTY CYCLE 








TURN OFF TIME 

*off 

I B 1 = -1 mA; I B 2 =-1 mA 






! 




V CC =' 3 V; R L = 300 0 


300 

NSEC 



V 

1 

j 



> 400 nsec 



| 






2% DUTY CYCLE 
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TABLE III 


QUAUTY DEMONSTRATION TESTS 



TEST CONDITION 

LOT 


1 TO 500 

OVER 500 

SUBGROUP 1 

PHYSICAL DIMENSIONS 

METHOD 2066 

NO 

REQUIREMENTS 

LTPD = 20 

MAX ACC NO.= 1 

SUBGROUP 2** 





THERMAL SHOCK 

SEAL TEST 

METHOD 1056, CONDITION B 
(*200*C TO -65*C, 5 CYCLES) 

SEE NOTE 3 D (3) 



LTPD = 10 
(COMBINED) 

MAX ACC N0.= 3 

SUBGROUP 3*’ 

STORAGE LIFE 

SHOCK 

METHOD 1031 

Tstg = *>00° ♦ 5°C, 10C0 HOURS 
METHOD 2C16, 1500 G, C.5 MSEC 

5 BLOWS EPCH IN XI, Y1, Y2, Z1 
DIRECTIONS, 2C 3L0WS TOTAL 



LTPD = 10 
(COMBINED) 

MAX ACC NO.= 3 

VIBRAT'ON VARIABLE 
FREQUENCY 

METHOD 2056, 30 G FROM 5 TO 2C00 
CPS LIMITED TO 0-12 DOUBLE 
AMPLITUDE, 3 CYCLES, 15 MINUTES 
PER CYCLE MINIMUM. 




CONSTANT ACCELERATION 

METHOD 2006, 20.000 G 




SUBGROUP A 

OPERATION LIFE 

METHOD 1026 

P = 270 MILLIWATTS 

V CE = 11 VOLTS MINIMUM 

T fl = +22°C MIN IN FREt AMBIENT AIR 
t = 10UU HOURS 



• 

A = 10 

MAX ACC NO.= 3 

SUBGROUP 5** 




LTPD = 20 
(COMBINED) 

MAX ACC NO.= 3 

LEAD TENSION 

LEAD FATIGUE 

SEE NOTE 3 D (2) 

SEE NOTE 3 D (1) 



• PER MIL-S-19500C TABLE 

IV 




•• TESTS TO BE PERFORMED IN ORDER INDICATED 
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TABLE III (CONTINUED) 


TEST 

SYMBOL 

TEST 

CONDITION 

LIMIT 

END POINTS FOR 

SUBGROUP 2 




COLLECTOR CUTOFF CURRENT 

x CB0 

Vqb =-15 V, I C r 0 

♦50X • 

EMITTER CUTOFF CURRENT 

x EB0 

V EB = -3 V, I C = 0 

♦50X * 

DC CURRENT GAIN 

HFE 

VcE =-1 V, I C s-10 mA 

♦10X * 

END POINTS FOR 

-MWUPS 3 AND 4_ 




COLLECTOR CUTOFF CURRENT 

x CB0 

VcB =-15 V, I E = 0 

♦100X * 

EMITTER CUTOFF CURRENT 

Iebo 

V E B =-3 V, I C : 0 

♦100X • 

DC CURRENT GAIN 

HFE 

V CE =-1 V. I C =-10 mA 

♦20X * 


THE PARAMETER MEASURED MAT NOT CHANCE ANY GREATER THAN THE PERCENTAGE 
SPECIFIED BETWEEN THE INITIAL VALUE AND THE END OF TEST VALUE. VALUES OF 
COLLECTOR AND EMITTER CUTOFF CURRENTS LESS THAN 5 MILLIMICROAMPERES MAY 
BE CONSIDERED TC BE 5 MILLIMICRCAMPERES FOR CALCULATING PERCENTAGE CHANGE 


REVISION B THIS SHEET ADDED 


QTY 

PART OR 

NOMENCLATURE OR 

FIND 

REQD 

IDENTIFYING NO 

DESCRIPTION 

NO. 
















NEXT ASSY 

USED ON 

AF PLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

DO NOT SCALE THIS DRAWING 


MATERIAL 

SEE NOTES 


HEAT TREATMENT 

NONE 


NONE 


LIST OF MATERIALS 


M I T 

INSTRUMENTATION LAB 
Camsridoe. Mam 

tc MO_CONTRACT 


DRAWN ^/>tt DATE ** * 

CHECKFr' ,3 / ) f - - 

APPROVAL 

approval _ 


NASA APPROVAL 


MIT APPROVAL'' 


I "z -f T-6 3 



MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


TRANSISTOR,SILICON, 
TYPE PNP LOGIC 

SPECIFICATION CONTROL DRAWING 


CODE IDENT NO. 


NASA DRAWING NO. 

1006753 


ISHEET 4 OF Af 











































































































NOTICC — WHIM GOVERNMENT DRAWINGS. SPECIFICATIONS OR 0 


ARE USED PON ANf PURPOSE OTHER Tl 


N CONNECTION WITH A DEFINITE 


RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITEO STATES Gt. _ 
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„ --._r THE GOVERNMENT MAT NAVE FORMULATED. FURNISHED. 
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LICENSING THC HOLDER OR ANi OTHER •ERSON ON CORPORATION. OR CONVC 

ING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR. 

PATENTED INVENTION THAT MAY IN ANT WAT BE RELATED THERETO 


NOTES: 


1. GENERAL REQUIREMENTS: 

A. UNIT SHALL BE IN ACCORDANCE WITH MIL-S-19500 IN ADDITION TO THE REQUIREMENTS HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT 25*C AMBIENT: 

(1) COLLECTOR TO EMITTER VOLTAGE (V CE0 ): 30 VOLTS DC. 

(2) COLLECTOR TO BASE VOLTAGE (V CB0 ): 60 VOLTS DC. 

(3) EMITTER TO BASE VOLTAGE (V EB0 ): 5 VOLTS DC. 

(4) C0LLECT0P CURRENT (I c ): 0.8 AMPERE 

(5) POWER DISSIPATION; 2.5 WATTS AT +25°C CASE TEMPERATURE. 

(6) THERMAL RESISTANCE, JUNCTION-CASE (0 JC ): 80 # C/WATT. 

(7) THERMAL RESISTANCE, JUNCTION-AMBIENT (0 Jfl ): 219°C/WATT. 

C. TEMPERATURE: 

(1) TEMPERATURE RANGE, JUNCTION, OPERATING: -65°C TO +20G°C. 

(2) TEMPERATURE RANGE, JUNCTION, STORAGE: -65°C TO +200°C. 

(3) TEMPERATURE, SOLDERING _EAPS: +300°C (1 MINUTE MAX). 

D. IRKING: UNITS SHALL 3E MARKED IN ACCORDANCE WITH STANDARD MIL-STD-130 W’TH THE 
MANUFACTURER'S IDENTIFICATION, TYPE NUMBER, AND THE NUMBER 759. THE NASA DRAWING 
NUMBER AND REVISION LETTER SHALL BE MARKED ON EACH INTERIOR AND EXTERIOR SHIPPING 
CONTAINER AS WELL AS ON A TAG TO BE INCLUDED IN EACH SHIPPING CONTAINER. 


i 


2. CONSTRUCTION REQUIREMENTS: 

A. SEMICONDUCTOR: SILICON, NPN. 

B. ENCLOSURE: METAL CASE WITH GLASS HEADER, HERMETICALLY SEALED PER JEDEC (TO-5) OUTLINE. 

C. LEADS: LEAD MATERIAL SHALL BE !N ACCORDANCE WITH NASA DOCUMENT PS 1015402. A 
CEPT1 FI CATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 

D. COLLECTOR SHALL BE ELECTRICALLY CONNECTED TO THE CASE INTERNALLY. 

3. QUALITY ASSURANCE REQUIREMENTS: 

A. LOT: A LOT IS DEFINED AS A GROUP OF PARTS IN A SINGLE PROCUREMENT SELECTED FROM A 
SINGLE CONTINUOUS PRODUCTION RUN USING LIKE MATERIALS WHICH ARE CONTROLLED USING A 
PROCESS WHICH IS THE SAME FROM THE BEGINNING TO THE END OF THE RUN. 

B. INSPECTION CONDITIONS: UNL. . OTHERWISE SPECIFIED HEREIN ALL INSPECTIONS SHALL BE 
MADE AT AN AMBIENT TEMPERATURE Of PLUS 25 PLUS OR MINUS 3 DEGREES CENTIGRADE. 
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NOTES: (CONTINUED) 

3. C. ACCEPTANCE INSPECTION: PER TESTS IN TABLES I, il AND III AS INDICATED BELOW. 

(1) THE PRE-ELECTRICAL TEST PROCESSING DEFINED IN TABLE I SHALL BE PERFORMED IN THE 

SEQUENCE INDICATED BEFORE THE TESTS OF TABLE II ON ALL LOTS NUMBERING LESS THAN 501 UNITS. 

(2) UNITS USED IN QUALITY DEMONSTRATION TESTS OF TABLE III WILL NOT BE SHIPPED 
AS PART OF THE DELIVERY SCHEDULE BUT WILL BE FORWARDED ALONG WITH TEST 
DATA UNDER SEPARATE COVER, TO THE PURCHASER, ATTENTION: RELIABILITY MANAGER. 

(3) UNITS USED IN TABLE III, SUBGROUPS 1 AND 5 MAY BE ELECTRICAL REJECTS FROM 
THE SAME LOT. 

(A) ACCEPTABLE UNITS USED IN TESTING SUBGROUP 2 OF TABLE II SHALL BE USED IN SUBGROUPS 
2, 3 AND A OF TABLE III. 

D. TEST METHODS: (REF. MIL-STD-750 WITH EXCEPTIONS NOTED BELOW). 

(1) LEAD FATIGUE : LEADS SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD 
BEND TEST. THE UNIT SHALL BE HELD IN A VERTI ;AL POSITION WITH A ONE POUND 
WEIGHT SUSPENDED FROM THE LEAD TO BE TESTED. TWO CYCLES OF BENDING SHALL 
BE PERFORMED, A CYCLE CONSISTING OF MOVING THE BODY OF THE UNIT, 90 DEGREES 
FROM THE VERTICAL IN ONE DIRECTION, THEN 180 DEGREES IN THE OPPOSITE DIRECTION 
IN THE SAME PLANE AND BACK 90 DEGREES TO THE ORIGINAL POSITION. NO MEGHAN'CAL 
DAMAGE SHALL BE EVIDENCED AFTER THE TEST. 

(2) LEAD TENSION : EACH LEAD SHALL BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 

POUNDS MINIMUM FOR 30 SECONDS. NO MECHANICAL DAMAGE SHALL BE EVIDENCED AFTER THE TEST. 

(3) SEAL TEST: THE UNITS SHALL LE SUBJECTED TO A HELIUM OR RADIFLO LEAK 
DETECTION TEST WJTH A SENSITIVITY OF AT LEAST 1 X 10‘ 8 /CC ATM/SEC. A 
LEAKAGE RATE OF THIS VALUE OR GREATER SHALL CONSTITUTE A FAILURE. 

(4) CAPACITANCE: MEASUREMENT OF THIS CHARACTERISTIC SHALL BE MADE USING A 
BOONTON ELECTRONIC CORPORATION MODEL NO. 75A-S8 CAPACITANCE BRIDGE OR 
EQUIVALENT. 

(5) VISUAL AND MECHANICAL EXAMINATION: MARKING SHALL BE LEGIBLE, THE CASE FINISH 
SHALL HAVE NO PITS, FLAKING OR CHIPPING, LEADS SHALL BE FREE FROM KINKS AND 
NICKS AND COMPLY WITH THE SPECIFIED LEAD MATERIAL REQUIREMENT. GLASS IN 
HEADER SHALL HAVc NO CRACKS, CHIPS OR BUBBLFS. 

E. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NASA DOCUMENT ND 1015404, CLASS 1. 

4. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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TABLE II 


ACCEPTANCE INSPECTION 



TEST 

CONDITIONS 

LIMITS 

UNIT 

LOT 

TEST 

SYMBOL 

MIN 

MAX 

1 TC 

1 500 

OVER 

500 

SUBGROUP 1 

VISUAL AND MECHANICAL 


METHOD 2C71 




LTPD* * 10 

LTPD 

I** 10 

EXAMINATION 


(SEE NOTE 3 D (5)) 




MAX ACC 

: NO = 3 

MAX ACC NO = 3 

SUBGROUP 2 

COLLECTOR CUTOFF CURRENT 

ICBO 

V C B = 50. I E = 0 


25 

10 

nr jA 

uA 

100% 

LTPD* = 2 
(COMBINED) 

COLLECTOR CUTOFF CURRENT 150 C 

ICBO 

V CB = 50, I E = 0 




MAX ACC NO. = 3 

COLLECTOR-BASE BREAKDOWN VOLTAGE ; 

bv CB o 

I C = 100 uA, I E = 0 

60 


Vdc 





EMITTER-BASE REVERSE CURRENT 

Iebo 

V EB * * V, I C = 0 
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uA 





EMITTER-BASE BREAKDOWN VOLTAGE 

bv ebo 

I E = 100 uA, I C = 0 
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Vdc 





COLLECTOR-EMITTER SUSTAINING 

v CEO 

I C = 10 mA PULSED 



Vdc 





VOLTAGE 
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COLLECTOR-EMITTER CURRENT RES RET 

Icer 

V CE = 40 V, R BE = 100 K 
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COLLECTOR-EMITTER THRESHOLD CUR 

ICEX 

V BE = 0.45 V, V CE = 50 V 
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ufl 





DC CURRENT GAIN 

h FE 

I C = 500 mA, V CE = 10 V 

25 







DC CURRENT GAIN 

hFE 

I C = IOC mA, V CE = 10 V 

40 
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DC CURRENT GAIN 

h FE 

I C = 1 mA, V CE = 10 V 

20 







BASE-EMITTER SATURATION VOLTAGE 

Vbe 

I C = 500 mA, I B = 50 mA 

1.1 

1.3 

Vdc 





COLLECTOR-EMITTER SATURATION 

V C E 

I C = 500 mA, I B 3 50 mA 


1.0 






VOLTACE 

SAT 









FORWARD CURRENT TRANSFER RATIO 

h fe 

Vce s 10 V. I C = 50 mA 

3 








f = 20 Ml 








COLLECTOR CAPACITANCE 
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VcB = 10 V, I E » 0 
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TABLE III 


QUALITY DEMONSTRATION TESTS 

TEST 

TEST CONDITION 

LOT 

1 TO 500 

OVER 500 

SUBGROUP 1 

PHYSICAL DIMENSIONS 

METHOD 2066 

NO 

REQUIREMENTS 

LTPD = 20 

MAX ACC N0.= 1 

SUBGROUP 2 ** 

THERMAL SHOCK 

SEAL TEST 

METHOD 1056, CONDITION B 
(♦200 # C TO -65*C, 5 CYCLES) 

SEE NOTE 3 D (3) 



LTPD = 10 
(COMBINED) 

MAX ACC NO.= 3 

SUBGROUP 3 ** 

STORAGE LIFE 

SHOCK 

VIBRA.ION VARIABLE FREQUENCY 

METHOD 1031 

Tstg = 200° i 5°C, 1000 HOURS 
METHOD 2016, 1500 G, 0.5 MSEC, 

5 BLOWS EACH IN XI, Y1, Y2, Z1 
DIRECTIONS, 2G BLOWS TOTAL 

METHOD 2056, 30 G FROM 5 TO 20CC 
CPS LIMITED TO 0.12 DOUBLE 
AMPLITUDE, 3 CYCLES, 15 MINUTES 

PER CYCLE MINIMUM. 



LTPD = 10 
(COMBINED; 

MAX ACC N0.= 3 

CONSTANT ACCELERATION 

METHOD 2006, 20,000 G 



- 1 

SUBGROUP 4 

OPERATION LIFE 

METHOD 1026 

P = 0.72 WATTS 

V CE = 22.5 VOLTS MINIMUM 

T fl = +22°C MIN IN FREE AMBIENT AIR 
t = 1000 HOURS 



A*= io 

MAX ACC NO.= 3 

SUBGROUP 5 ** 

LEAD TENSION 

LEAD FATIGUE 

SEE NOTE 3 D (2) 

SEE NOTE 3 D (1) 



LTPD = 20 
(COMBINED) 

MAX ACC N0.= 3 


• A PER MIL-S-19500C TABLE IV 
•* TESTS TO BE PERFORMED IN SEQUENCE INDICATED 
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TABLE III (CONTINUED) 


TEST 

SYMBOL 

TEST 

CONDITION 

LIMIT 

END POINTS FOR 

SUBGROUP 2 

ICBO 

Iebo 

hFE 

V CB = 50 V, I E = 0 

V E B = a v, I C = 0 

VcE = 10 V, I C = 100 mA 

150% • 

150% * 

110% * 

COLLECTOR CUTOFF CURTENT 

EMITTER CUTOFF CURRENT 

DC CURRENT GAIN 

END POINTS FOR 

SUBGROUPS 3 AND 4 

ICBO 

I EBO 

hFE 

V CB * 50 V, I E * 0 

V E B = 4 V, I C = 0 

VcE = 10 V, I C = 100 mA 

1100% * 

1100% * 

120% * 

COLLECTOR CUTOFF CURRENT 

EMITTER CUTOFF CURRENT 

DC CURRENT GAIN 


c 

c 


* THE PARAMETER MEASURED MAY NOT CHANGE ANY GREATER THAN THE PERCENTAGE 
SPECIFIED BETWEEN THE INITIAL VALUE AIID THE END OF TEST VALUE. 

VALUES OF COLLECTOR AND EMITTER CUTOFF CURRENTS LESS THAN 5 
MILLIMICROAMPERES MAY BE CONSIDERED H) B E 5 MILL I MICROAMPERES FOR 
CALCULATING PERCENTAGE CHANGE. 
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DESCRIPTION 
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APPROVAL. 


M 


NOTES: 


GENERAL REQUIREMENTS: 

A. UNIT SHALL BE IN ACCORDANCE WITH MIL-S-^SOO IN ADDITION TO THE REQUIREMENTS HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT 25 # C AMBIENT: 

(1) COLLECTOR TO EMITTER VOLTAGE (V CE0 ): 30 VOLTS DC. 

COLLECTOR TO BASE VOLTAGE (V CB0 ): 60 VOLTS DC. 

EMITTER TO BASE VOLTAGE (V EB0 ): 5 VOLTS DC. 

COLLECTOR CURRENT (I c ): 0.8 AMPERE 

POWER DISSIPATION; 2.5 WATTS AT +25°C CASE TEMPERATURE. 

THERMAL RESISTANCE, JUNCTION-CASE (Ojc): 0 O*t/WA'.T. 

THERMAL RESISTANCE, JUNCTION-AMBIENT (0 JA ): 219°C/WATT. 

TEMPERATURE: 

(1) TEMPERATURE RANGE, JUNCTION, OPERATING: -fe5°C TO +200°C. 

(2) TEMPERATURE RANGE, JUNCTION, STORAGE: -65°C TO ♦200°C. 

(?) TEMPERATURE, SOLDERING LEADS: +300°C (1 MINUTE MAX). 


( 2 ) 

(3) 

( 4 ) 

(5) 

( 6 ) 
(7) 


D. 


MARKING: UNITS SHALL 3E MARKED IN ACCORDANCE WITH STANDARD MlL-STD-130 WITH THE 
MANUFACTURER'S IDENTIFICATION, TYPE NUMBER, AND THE NUMBER 759. THE NASA DRAWING 
NUMBER ANC REVISION LETTER SHALL BE MARKED ON EACH INTERIOR AND EXTERIOR SHIPPING 
CONTAINER AS WELL AS ON A TAG TO BE INCLUDED IN EACH SHIPPING CONTAINER. 


CONSTRUCTION REQUIREMENTS: 

A. SEMICONDUCTOR: SILICON, NPN. 

B. ENCLOSURE: METAL CASE WITH GLASS HEADER. HERMETICALLY SEALED PER JEDEC (TO-5) OUTLINE. 

C. LEADS: LEAD MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT PS 1015402. A 


.009 

.530 


T 

.335, 


D. 


3. 


CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 
COLLECTOR SHALL BE ELECTRICALLY CONNECTED TO THE CASE INTERNALLY. 

QUALITY ASSURANCE REQUIREMENTS: 

A. 


.305 


DIA 


. 500 

MIN 


COLLECTOR 
(SEE NOTE 2 D) 


.370. 


.335 


'DIA 


LOT: A LOT IS DEFINED AS A GROUP OF PARTS IN A SINGLE PROCUREMENT SELECTED FROM A 
SINGLE CONTINUOUS PRODUCTION RUN USING LIKE MATERIALS WHICH APF CONTROLLED USING A 
PROCESS WHICH IS THE SAME FROM THE BEGINNING TO TH P END OF THE RUN. 


INSPECTION CONDITIONS: UNLlS.S OTHERWISE SPECIFIED HEREIN ALL INSPECTIONS SHALL BE 
MADE AT AN AMBIENT TEMPERATURE Of PLUS 25 PLUS OR MINUS 3 DEGREES CENTIGRADE. 


DIA 


■ 019 . 
.016 
3 LEADS 


EMITTER 
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.029 
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NOTICE — WHEN GOVERNMENT ORAN 

ARE USED FOR ANY PURPOSE OTHER Yl___— 

RELATED GOVERNMENT PROCUREMENT OPERATION. THE UNITED STATES GOVERN- 
•’ENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WH/TSOEVLR; 


__ ft FORMULATED. FURNISHED. 01 

IE SAID ORAWINGS. SPECIFICATIONS OR OTHER DATA l! 


3 BE REGARDED BY IMPLICATION OR OTHERWISE AS II 


ING ANY RIGHTS OR PERMISSION 1 
PATENTED INVENTION THAT MAY IN AN1 


IY OTHER PERSON OR CORPORATION. OR CONVEY- 


NOTES: (CONTINUED) 

3. C. ACCEPTANCE INSPECTION: PER TEC T S IN TABLES I, II AND III AS INDICATED BELGW. 


O) THE PRE-ELECTRICAL TEST PROCESSING DEFINED IN TABLE I SHALL BE PERFORMED IN THE 

SEQUENCE INDICATED BEFORE THE TESTS OF TABLE II ON ALL LOTS NUMBERING LESS THAN 501 UNITS. 

(2) UNITS USED IN QUALITY DEMONSTRATION TESTS OF TABLE III WILL NOT BE SHIPPED 
AS PART OF THE DELIVERY SCHEDULE BUT WILL BE FORWARDED ALONG WITH TEST 

DATA UNDER SEPARATE COVER. TO THE PURCHASER, ATTENTION: RELIABILITY MANAGER 

(3) UNITS USED IN TABLE III, SUBGROUPS 1 AND 5 MAY BE ELECTRICAL REJECTS FROM 
THE SAME LOT. 

(A) ACCEPTABLE UNITS USED IN TESTING SUBGROUP 2 OF TABLE II SHALL BE USED IN SUBGROUPS 
2, 3 AND 4 OF TABLE III. 
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REVISED PER TDRR 02B/o 




D. TFST METHODS: (REF. MIL-STD-750 WITH EXCEPTIONS NOTED BELOW). 

(1) LEAD FATIGUE : LEADS SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD 
BEND TEST. THE UNIT SHALL BE HELD !N A VERTICAL POSITION WITH A ONE PO'.IND 
WEIGHT SUSPENDED FROM THE LEAD TO BE TESTED. TWO CYCLES OF BENDING SHALL 
BE PERFORMED, A CYCLE CO IS I ST ING OF MOVING THE BODY OF THE UNIT, 90 DEGREES 
FROM THE VERTICAL IN ONE DIRECTION, THEN 180 DEGREES IN THE OPPOSITE PI RECTI ON 
IN THE SAME PLANE AND BACK 90 DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL 
DAMAGE SHALL BE EVIDENCED AFTER THE TEST. 

(2) LEAD TENSION : EACH LEAD SHALL DE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 

POUNDS MINIMUM FOR 30 SECONDS. NO MECHANICAL DAMAGE SHALL BE EVIDENCED AFTER THE TEST. 

(3) SEAL TEST: THE UNITS SHALL BE SUBJECTED TO A .lELIUM OR RADIFLO LEAK 
DETECTION TEST WITH A SENSITIVITY OF AT LEAST 1 X 10‘ 8 /CC ATM/SEC. A 
LEAKAGE RATE OF THIS VALUE OR GREATER SHALL CONSTITUTE A FAILURE. 

(4) CAPACITANCE: MEASUREMENT OF THIS CHARACTERISTIC SHALL BE MADE USING A 
BCONTON ELECTRONIC CORPORATION MODEL NO. 75A-S8 CAPACITANCE BRIDGE OR 
EQUIVALENT. 

(5) VISUAL AND MECHANICAL EXAMINATION: MARKING SHALL BE LEGIBLE, THE CASE FINISH 
SHALL HAVE NO PITS, FLAKING OR CHIPPING, LEADS SHALL BE FREE FROM KINKS AND 
NICKS AND COMPLY WITH THE SPECIFIED LEAD MATERIAL REQUIREMENT. GLASS IN 
HEADER SHALL HAVE NO CRACKS, CHIPS OR BUBBLES. 

E. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 

NASA DOCUMENT ND 1015404, CLASS 2. 

4. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 


TABLE I 

L. PRE-ELFCTRICAL TEST PROCESSING 

TEST 

TEST CONDITIONS 

LOT 

1 TO 500 

OVER 500 

THERMAL SHOCK 

METHOD 1056, CONDITION B 
(+200*0 TO -65*C, 3 CYCLES) 

100% 

NO 

REQUIREMENT 

STORAGE LIFE 

METHOD 1031, Tstg = 300° ± 5°C, 

72 + ? HOURS. 

-4 

CONSTANT ACCELERATION 

METHOD 2006 (20,000 0 ) 

POWER, BURN-IN 

METHOD 1026 

P = 0.72 WATTS 

V CE =22.5 VOLTS MINIMUM 

Tn = +22°C MIN IN FREE AMBIENT 

AIR 

t = 168 * 12 HOURS 

SEAL TEST 

SEE NOTE 3 D (3) 
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ACCEPTANCE INSPECTION 

TEST 

SYMBOL 

TEST 

CONDITIONS 

LIMITS 

UNIT 

LOT 

MIN 

MAX 

1 TO 500 

OVER 500 

SUBGROUP I 







* 



VISUAL AND MECHANICAL 


METHOD 2071 




LTPD = 10 

LTPD = 10 

EXAMINATION 


(SEE NOTE 3 D (5)) 




MAX ACC NO = 3 

MAX ACC NO = 3 

SUBGROUP 2 









* 

COLLECTOR CUTOFF CURRENT 

ICBO 

V C B = 50, I E = 0 


25 

muA 

100% 

LTPD = 2 

COLLECTOR CUTOFF CURRENT 150 C 

*CBO 

V C B = 50, I E = 0 


10 

uA 



(COMBINED) 

MAX ACC N0.= 3 

COLLECTOR-BASE BREAKDOWN VOLTAGE 

bv C bo 

I C = 100 uA, I E = 0 

60 


Vdc 





EMITTER-BASE REVERSE CURRENT 

Irbo 

V EB = 4 V, I c = 0 


0.1 

uA 





EMITTER-BASE BREAKDOWN VOLTAGE 

BV EP q 

I E = IOC jA, i c = 0 

5 


Vdc 





COLLECTORS 1TTER SUSTAINING 

VCE0 

I C = 10 mA PULSED 



Vdc 





VOLTAGE 

SUST 

IB = o 
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COLLECTOR-EMITTER CURRENT RES RET 

ICER 

V CE = 40 V, R BE = 100 K 


10 
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COLLECTORS ITTER THRESHOLD CUR 

*CEX 

V BE = 0.45 V, V CE = 50 V 


15 
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DC CURRENT GAIN 

h FE 

I C - 500 mA, V CE = 10 V 

25 







OC CURRENT GAIN 

h FE 

I C = 100 mA, V CE = 10 V 

40 

120 






DC CURRENT CAIN 

h FE 

I C = 1 mA, V C E = 10 V 

20 







BASE-EMITTER SATURATION VOLTAGE 

VBE 

IC = 500 mA, I B = 50 mA 

1.1 

1.3 

Vdc 





COLLECTOR-EMITTER SATURATION 

VCE 

IC " 500 mA, I B = 50 mA 


1.0 






VOLTAGE 

SAT 









FORWARD CURRENT TRANSFER RATIO 

h fe 

VcE = 10 V, I C = 50 mA 

3 









f r 20 MC 








COLLECTOR CAPACITANCE 

C<>b 

V C B = 10 V, I E = 0 


20 

pf 
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NOTtS: 


( 2 ) 

(3) 

( 4 ) 

(5) 

( 6 ) 

(7) 


GENERAL REQUIREMENTS: 

A. UNIT SHALL BE IN ACCORDANCE WITH MlL-S-19500 IN ADDITION TO THE REQUIREMENTS HEREIN. 

B. ABSOLUTE MAXIMUM RATINGS AT 25 - C AMBIENT: 

(1) COLLECTOR TO EMITTER VOLTAGE (V CE0 ): 30 VOLTS DC. 

COLLECTOR TO BASE VOLTAGE (V CB0 ): 60 VOLTS DC. 

EMITTER TO BASE VOLTAGE (V EB0 ): 5 VOLTS DC. 

COLLECTOR CURRENT U c ): 0.8 AMPERE 

POWER DISSIPATION; 2.5 WATTS AT +25°C CASE TEMPERATURE. 

THERMAL RESISTANCE. JUNCTION-CASE (6 JC ): 80°C/WATT. 

THERMAL RESISTANCE. JUNCTION-AMBIENT (0j A ): 219°C/WATT. 

C. TEMPERATURE: 

<1) TEMPERATURE RANGE, JUNCTION. OPERATING: -fc5°C TO +200°C. 

(2) TEMPERATURE RANGE, JUNCTION, STORAGE: -65°C TO +200°C. 

(3) TEMPERATURE, SOLDERING LEADS: +300°C (1 MINUTE MAX). 

D. MARKING: UNITS SHALL 3E MARKED IN ACCORDANCE WITH STANDARD MlL-STD-130 WITH THE 
MANUFACTURER'S IDENTIFICATION. TYPE NUMBER, AND THE NUMBER 759. THE NASA DRAWING 
NUMBER AND REVISION LETTER SHALL BE MARKED ON EACH INTERIOR AND EXTERIOR SHIPPING 
CONTAINER .AS'WELL AS ON A TAG TO BE INCLUDED IN EACH SHIPPING CONTAINER. 


CONSTRUCT 1C i REQUIREMENTS: 

A. SEMICONDUCTOR: SILICON, NPN. 

B. ENCLOSURE: METAL CASE WITH GLASS HEADER. HERMETICALLY SEALED PER JEDEC (TO-5) OUTLINE. 
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LEADS: LEAD MATERIAL SHALL BE IN ACCORDANCE WITH NASA DOCUMENT PS 1015402. A 
CERTIFICATE OF COMPLIANCE FOR LEAD MATERIAL SHALL ACCOMPANY EACH LOT SHIPPED. 


.335, 
. 305 


DIA- 


D. COLLECTOR SHALL BE ELECTRICAlLY CONNECTED TO THE CASE INTERNALLY. 

3. QUALITY ASSURANCE REQUIREMENTS: 

A. LOT: A LOT IS DEFINED AS A GROUP OF PARTS IN A SINGL 1 " PROCUREMENT SELECTED FROM A 
SINGLE CONTINUOUS PRODUCTION RUN USING LIFE MATERIALS WHICH ARE CONTROLLED USING A 
PROCESS WHICH IS THE SAME FROM THE BEGINNING TO THE END OF THE RUN. 

B. INSPECTION CONDITIONS: UNLESS OTHERWISE SPECIFIED HEREIN ALL INSPECTIONS SHALL BE 
MADE AT AN AMBIENT TEMPERATURE OF PLUS 25 PLUS OR MINUS 3 DEGREES CENTIGRADE. 
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NOTES: (CONTINUED) 

3. C. ACCEPTANCE INSPECTION: PER TESTS IN TABLES I, II AND III AS INDICATED BELOW. 

THE PRE-ELECTRICAL TEST PROCESSING DEFINED IN TABLF. I SHALL BE PERFORMED IN THE 

SEQUENCE INDICATED BEFORE THE TESTS OF TABLE II ON ALL LOTS NUMBERING LESS THAN 501 UNITS. 
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REVISED PER TDRR 028/0 
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REVISED PER TDRR 04911 


** Op 


( 1 ) 

( 2 ) 


(3) 


(A) 


UNITS USED IN QUALITY DEMONSTRATION TESTS OF TABLE III WILL NOT BE SHIPPED 
AS PART OF THE DELIVERY SCHEOULE BUT WILL BE FORWARDED ALONG WITH “EST 
DATA UNDER SEPARATE COVER. TO THE PURCHASER. ATTENTION: RELIABILITY MANAGER. 

UNITS USED IN TABLE III, SUBGROUPS 1 AND 5 MAY BE ELECTRICAL REJECTS FROM 
THE SAME LOT. 


ACCEPTABLE UNITS USED IN iESTING SUBGROUP 2 OF TABLE II SHALL BE USED IN SUBGROUPS 
2. 3 AND 4 CF TABLE III. 

D. TEST METHODS: (REF. MIL-STD-750 WITH EXCEPTIONS NOTED BELOW). 

(1) LEAD FATIGUE : LEADS SHALL BE CAPABLE OF WITHSTANDING THE FOLLOWING LEAD 
BEND ItST. THE UNIT SHALL BE HELD IN A VERTICAL POSITION WITH A ONE POUND 
WEIGHT SJSPENDED FROM THE LEAD TO BE TESTED. TWO CYCLES OF BENDING SHALL 
BE PERFORMED. A CYCLE CONSISTING OF MOVING THE BODY OF THE UNIT, 90 DEGREFS 
FROM THE VERTICAL IN ONE DIRECTION, THEN 180 DEGREES IN THE OPPOSITE DIRECTION 
IN THE SAME PLANE AND BACK 90 DEGREES TO THE ORIGINAL POSITION. NO MECHANICAL 
DAMAGE SHALL BE EVIDENCED AFTER THE TEST. 

(2) LEAD TENSION : EACH LEAD SHA>u BE CAPABLE OF WITHSTANDING AN AXIAL PULL OF 4 

POUNDS MINIMUM FOR 30 SECONDS. NO MECHANICAL DAMAGE SHmLL BE EVIDENCED AFTER THE TEST. 

(3) SEAL TEST: THE UNITS SHALL BE SUBJECTED TO A HELIUM OR RADIFLO LEAK 
DcTECTION TEST WITH A SENSITIVITY OF AT LEAST 1 X 10"8/CC ATM/SEC. A 
LEAKAGE RATE OF THIS VALUE OR GREATER SHALL CONSTITUTE A FAILURE. 

(4) CAPACITANCE: MEASUREMENT OF THIS CHARACTERISTIC SHALL BE MADE USING A 
B00NT0N ELECTRONIC CORPORATION MODEL NO. 75A-S8 CAPACITANCE BRIDGE OR 
EQUIVALENT. 

(5) VISUAL AND MECHANICAL EXAMINATION: MARKING SHALL BE LEGIBLE, THE CASE FINISH 
SHALL HAVE NO PITS, FLAKING OR CHIPPING, LEADS SHALL BE FREE FROM KINKS AND 
NICKS AND COMPLY WITH THE SPECIFIED LEAD MATERIAL REQUIREMENT. GLASS IN 
HEADER SHALL HAVE NO CRACKS OR CHIPS. THERE SHALL BE NO BUBBLES IN HEADER 
GLASS IN CONTACT WITH HEADER FLANGE OR TERMINAL LEADS; NO BUBBLES GREATER 
THAN .015 INCH IN DIAMETER. 

E. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS SPECIFIED IN 
NASA DOCUMENT ND 1015404, CLASS 2. 

INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS 
1. GENERAL: 
A 


(a) 

(b) 

(c) 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS 
.CONTAINED IN ND 1015404, CLASS 2. 

UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
.OF ND 1002047. 

UNITS SHALL MEET THE APPLICABLE REQU.REMENTS OF MIL-T-21038, 
GRADE 7, CLASS R, LiFE EXPECTANCY X WITH THE EXCEPTIONS AND 
ADDITIONS SPECIFIED HEREIN. 


(V) 


PULSE DURATION: 3 MICROSECONDS MINIMUM. 

PEAK PULSE AMPLITUDE: 6.0 VOLTS MINIMUM. 

DROOP: 15% MAX MEASUREC AT 3 MICROSECONDS, 20°C NOM 
15% MAX MEASURED AT 2 MICROSECONDS, T053C 
PULSE RISE TIME: 0.1 MICROSECOND MAXIMUM. 

PULSE DECAY TIME: 0.1 MICROSECOND MAXIMUM. 
OVERSHOOT N/A 
BACKSWING: 40% MAXIMUM 

DIELECTRIC WITHSTANDING VOLTAGE AT ATMOSPHERE PRESSURE (AT 
28 TO 32 INCHES OF MERCURY): IN ACCORDANCE WITH PARAGRAPH 
4.8.4.1 OF MIL-T-21038B. TEST BETWEEN PIN 1 AND PIN 3. 




(£ 


(d) 

(e) 

(f) 

( 9 ) 


3. DESIGN REQUIREMENTS: 


0.3 WATT AT 25 # C DERATED LINEARLY TO .05 WATT 


INSPECTION AND ACCEPTANCE: 
A. 


(100% UNLESS OTHERWISE SPECIFIED) 


MECHANICAL REQUIREMENTS: 

(1) LFADS SHALL BE IN ACCORDANCE WITH ND 1015400. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EAC I 
SHIPMENT. 


A. POWER RATING: 

AT 105 # C. 

B. DIELECTRIC WITHSTANDING VOLTAGE AT REDUCE BAROMETRIC PRESSURE: 

IN ACCORDANCE WITH PARAGRAPH 4.8.4.2 OF MIL-T-21038R. TEST CONDITION 
E IN METHOD 105 OF MIL-STD-zC? SHALL APPLY. 

C. UNITS SHALL BE ENCAPSULATED. 

D. WIRE SIZE: AWG 41 OR LARGER. 

E. OPERATING TEMPERATURE RANGE: 20 # C TO 105*C. 


-060MIN TYP- 


(2) MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH ND 1002019 

WITH THE MANUFACTURER'S NAME OR SYMBOL. PART NUMBER, DASH NO..LEAD 
IDENTIFICATION, NASA DRAWING NUMBER AND REVISION LETTER. 


ELECTRICAL REQUIREMENTS: APPLICABLE PARAMETERS SHALL BE MEASURED 
USING A BOONTON 260A Q-METER OR EQUIVALENT. 


+ 4V- 
OV- 


I0.0±0.| 

aJ SE C 


U-; 


13.0 V -0,2VOLTS 


UNIT UNDER 
TEST 

r 3 i ” 


3.0JJSEC MIN 


( 1 ) 


i 20%, MEASURED AT TERMINALS 


PRIMARY INDUCTANCE (Lp): 3 

1-2 WITH TERMINALS 3-4 OPEN. 

LEAKAGE INDUCTANCE (L L ) 5 UH MAXIMUM, MEASURED ,"T TERMINALS 
1-2 WITH TERMINALS 3-4 SHORT CIRCUITED. 

COUPLING CAPACITANCE (C c ): 50 UUF MAXIMUM, MEASURED BY 

SHORTING TERMINALS 1-2 AND TERMINALS 3-4 AND MEASURING 
THE CAPACITANCE BETWEEN THEM. 

INPUT CAPACITANCE (Cj): 30 UUF MAXIMUM MEASURED AT TERMINALS 

1-2 WITH TERMINALS 3-4 OPEN. 

WORKING VOLTAGE: 50 VOLTS MINIMUM AT 105 # C. 

DC RESISTANCE: 

(a) TERMINALS 1-2: 4 OHMS MAXIMUM. 

(b) TERMINALS 3-4: 7 OHMS MAXIMUM. 

TURNS RATIO: 1 TO 2. 

WAVEFORM: FIGURE 1 WILL REPLACE THE TEST CIRCUIT, FIGURE 
4 OF MIL-T-21038B. THE INPUT PULSE TRAIN SHALL HAVE A 
PULSE REPETITION RATE OF 100K CPS i 10% AND THE PULSE WIDTH 
SHALL BE 3.0 MICROSECONDS MINIMUM. PULSE DEFINITION AND 
MEASUREMENTS SHALL BE IN ACCORDANCE WITH PARAGRAPHS 3 12 
AND 4.8.8 RESPECTIVELY OF MIL-T-21038B. THE TRANSFO r *MER OUTPUT 
SHALL MEET THE FOLLOWING SPECIFICATIONS MEASURED «r STANDARD 
CONDITIONS EXCEPT AS OTHERWISE SPECIFIED! THIS TEST SHALL BE 
PERFORMED ON A 5% SAMPLE OF EACH SHIPMENT WITH NO FAILURES 
ALLOWED. 

PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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NOTICE - WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS. 0 
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH 
RELATED GOVERNMENT PROCUREMENT OPERATION. Tl 
MENT THERERY INCURS NO RESPONSIBILITY NOR ANY ublimai iupi 

■ GOVERNMENT MAY HAVE FORMULATED. FURNISHED. 0 

--SPECIFICATIONS-- 

OTHERWISE A 

.. ____ON OR CORPOr 

PERMISSION TO MANUFACTURE. I 


0 * 82.9001 


REQUIREMENTS: 

A. ELECTRICAL: 


( 1 ) 

( 2 ) 


(3) 

( 4 ) 


1 Kv RMS NOMINAL. 


C. 

D. 


OPERATING VOLTAGE: 

FLASH OVER: 

SEA LEVEL: 2.9 KV RMS. 

50,000 FEET ALTITUDE: 850 V. 

CAPACITANCE: 1.07 MICROMICROFARADS MAXIMUM. 

CURRENT RATING: 5.5 AMPERES, CONTINUOUS DUTY. 

CONSTRUCTION: 

(1) LUG: 

BERYLLIUM COPPER, PER QQ-C-530 CONDITION H GOLD PLATED IN ACCORDANCE WITH 
MIL-G-45204 TYPE II CLASS 1 (COPPER STRIKE) 

(2) INSULATION: P0LYTETRAFLU0R0ETHYLF.NE (TEFLON, TFE), PER MIL-T-14073 
TEMPERATURE RANGE: ~65 # C TO ♦200°C. 

MARKING: THE UNIT, PACKAGE OR CONTAINER SHALL BE LEGIBLY AND PERMANENTLY MARKED WITH 
MANUFACTURER'S NAME AND/OR SYM30L, NASA NUMBER, DASH NUMBER AND REVISION LETTER. 


TEST REQUIREMENTS: 

(1) AFTER INSTALLATION, THE FEEDTHRU SHALL WITHSTAND A PULL TEST OF FIVE (5) POUNDS MINIMUM. 

(2) THE FEEDTHRU SHALL WITHSTAND AN AXIAL PULL TEST OF FIVE (5) POUNDS MINIMUM BETWEEN LUG AND TEFLON BUSHING. 


G. SUPPLIER SHALL CONFORM TO THE QUALITY 
ASSURANCE PROVISIONS SPECIFIED IN NASA 
DOCUMENT PS 1015404 CLASS III. 

INTERPRET DRAWING IN ACCORDANCE W'TH STANDARDS 
PRESCRIBED BY MIL-D-70327. 
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REQUIREMENTS: 


1. 


GENERAL: 

A. UNITS SHALL MEET THE GENERAL SPECIFICATION REQUIREMENTS OF 
MIL-S-19500 EXCEPT AS MODIFIED HEREIN. 

B. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
OF ND 1015404, CLASS 2. 

C. THE PARTS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 
OF ND1002051. 

D. UNIT PACKAGING AND PACKING SHALL BE IN ACCORDANCE WITH 
M, L —P—19491, LEVEL A. UNITS SHALL NOT BE PACKED IN ANY 
MANNER WHICH MAY CAUSE DAMAGE TO LEADS. 

E. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 

INSPECTION AND ACCEPTANCE: 

A. MECHANICAL REQUIREMENTS: 

(1) TERMINAL: LEAD SHALL BE IRON-NICKEL-COBALT ALLOY (KOVAR) 

PER ND 1015402. CERTIFICATION OF COMPLIANCE TO THIS 
REQUIREMENT SHALL ACCOMPANY EACH LOT SHIPMENT. 

B. MARKiNG: 

(1) UNIT AND PACKAGES SHALL BE MARKED PER MIL-STD-130 WITH 
THE MANUFACTURER'S NAME/OR SYMBOL, TYPE DESIGNATION, 

NASA DRAWING NUMBER, DASH NUMBER, REVISION LETTER, 

POLARITY, AND LOT CODE IDENTIFICATION. THE UNIT SHALL 
BE MARKED WITH THE MANUFACTURER'S NAME. 

C. ELECTRICAL CHARACTERISTICS: PER TABLE I. 

(1) REVERSE CURRENT (I R ) 

(2) FORWARD VOLTAGE (V F ) 

(3) RECOVERY TIME (V RR ) 

(4) MAXIMUM OVERSHOOT (I os ) 

(5) REVERSE BREAKDOWN (PIV) 

DESIGN REQUIREMENTS: 

A. HAXIMUM RATINGS AT 25*C. 

(1) MAXIMUM RMS VOLTAGE v V flC ): 70 VOLTS (INTO RESISTIVE LOAD). 

B. TEMPERATURE RATINGS: 

(1) OPERATING CASE TEMPERATURE (T c ) WITHOUT DERATING: 


-65*C TO +175*C. 

JUNCTION TO CASE 2*C/WATT 


-G5*C TO +100 # C. 

(2) STORAGE TEMPERATURE: 

(3) THERMAL RESISTANCE: 

C. CONSTRUCTION: 

(1) SEMICONDUCTOR MATERIAL: SILICON. 

(2) CASE MATERIAL: GOLD PLATED MILLED STEEL. 

(3) INSULATOR DISC: ALUilNA CERAMIC SILVER BRAZED TO BASE 
OF DO-5 CASE. 

(4) STUD MATERIAL: GOLD PLATED OFHC COPP c R. 

(5) STUD TORQUE: SHALL BE CAPABLE OF 30 «‘<CH-POUNDS MAXIMUM. 

D. MAXIMUM FORWARD SURGE CURRENT: 300 AkPS, 1/2 CYCLE, GO CPS, 
OPERATING AT CASE TEMPERATURE (T C ' 100°£. 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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TABLE I ACCEPTANCE INSPECTION 



ELECTRICAL CHARACTERISTICS 

TEST 

CONDITIONS 

SYMBOL 

LIMITS 

UNIT 

LTPD 

X 

MIN 

MAX 

REVERSE BREAKDOWN 

Ir = 10 nrn; 25*C 

PIV 

100 

_ 

VOLTS 

5 

REVERSE CURRENT 

V R = 30 V; 100*C 

IR 

- 

10 



FORWARD VOLTAGE 

I F = 30 AMP DC AT 25 # C 

VF 

- 

1.4 

VDC 









RECOVERY TIME 

• 

: F r i AMP TO 30 VDC 

REVERSE PER TEST CIRCUIT 

t rr 

- 

200 

NANO-SEC 


PEAK OVERSHOOT 

AS MEASURED DURING RECOVERY TIME TEST 

X 0S 

- 

3 

AMPS 



• SEE FIG. 1 AND 2. 


AMPERES 



160 


200 


FIG. 1 TYPICAL RECOVERY PATTERN 


q | 162.9001 




' «Y M « 

DMcmmoN 

DAT! 

APPROVAL 

B 

REPLACES REV A WITH CHANGES 

AND UPGRADED TO CLASS A 
RELEASE PER TDRR / C 3 (, 


zffz' 

D 

REVISED PER TDRR 04910 

n/to/Ui 




FIG. 2 RECOVERY TIME TEST CIRCUIT 
BATTERIES - 5 BURGESS 4F4H(6 VOLT) SERIES 
Cl, C2 - 1 UF ♦ 1UX 300 VDC OIL FILLED 
R1 - 10K 2W 5X 
R2 - 3 OHM 25W POTENTIOMETER 

R3 - 30 OHM 30 WATTS 10X CARBON FILM NON-INDUCTIVE 
R4 - 1 OHM 10W IX NON-INDUCTIVE 
K1 - HOP-1002 CLARE 
FI - SLO-BLO- 1 AMP 

SCOPE - TEKTRONIX 541 OR 545 WITH 53/54K PREAMPLIFIER, P -6000 
1:10 ISOLATION PROBE OR EQUIVALENT. 

POWER SUPPLY - 35 VOLTS AT 1.0 AMPERE MINIMUM, RIPPLE 3 MILLIVOLTS 
RMS OR LESS, OUTPUT IMPEDANCE 1/2 OHM MAXIMUM, 

DC TO 2000 CPS. 

NOTE: WIRE AND ADJUST 92 SO RESISTANCE FROM RELAY TO ANODE OF 

D.U.T. IS 1.4 ♦ .05 OHMS, INDUCTANCE LESS THAN 2 MICROHENRIES. 
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REQUIREMENTS 


1 . 


GENERAL: 
A. 


D. 


INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED 
BY MIL-D-70327. 

UNITS SHALL CONFORM TO THE REQUIREMENTS OF MlL-T-2/ GRADE 5, CLASS S, 
IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND 1015404, CLASS 2. 

UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002047. 


E. MARKING: UNITS SHALL BE MARKED IN ACCORDANCE WITH ND 1002019 WITH THE 
MANUFACTURER'S NAME, NASA DRAWING NUMBER AND REVISION LETTER, INDUCTANCE 
VALUE. DIRECT CURRENT RESISTANCE AND DATE OF MANUFACTURE OR :ODE. 

F. PREPARATION FOR DELIVERY SHALL BE IN ACCORDANCE WITH ND 1002215 CLASS I, 
CODE 1. 

(1) MARKING OF SNIPPING CONTAINERS SHALL CONFORM TO THE MARKING OF UNIT 
AND INTERMEDIATE PACKAGES AND THE METHODS OF MARKING AS SPECIFIED 
IN ND1002215. 

2. ACCEPTANCE AND INSPECTION 
A. MECHANICAL PROPERTIES: 

(1) LEAD MATERIAL: WELDABLE, FLEXIBLE GOLD PLATED IRGN-NICKEL ALLOY 
PER ND PS1015401. 


AS SPECIFIED HEREIN. 


(2) D PENSIONS AND TOLERANCES: 

ELECTRICAL CHARACTERISTICS: 

(1) INDUCTANCE: 50 MICROHENRIES MINIMUM AT 2.2 AMPERES DIRECT CURRENT, 
±10%. TEST FREQUENCY IS 50 KC ±1% AT 10 VRMS ±10%. 

(2) DIRECT CURRENT RESISTANCE: r\08 OHMS MAXIMUM. 

(3) TEST VOLTAGE: 500 VRMS BETWEEN WINDING AND ALL SURFACES.(RESTING ON A 
METAL PLATE) WITHOUT LEADS 

(4) INSULATION RESISTANCE: 10,000 MEGOHMS MINIMUM AT 500 VDC 

VENDOR SUPPLIED DATA: EACH SHIPMENT OF PARTS SHALL BE ACCOMPANIED BY THE 
FOLLOWING DOCUMENTATION. 

(1) CERTIFICATE OF COMPLIANCE WITH LEAD MATERIAL REQUIREMENT. 

(2) CERTIFICATE OF COMPLIANCE WITH NU015404 CLASS 2. 

(3) BURN-IN TEST DATA. 


3. DESIGN: 

A. CONSTRUCTION: ENCAPSULATED WITH AT LEAST 0.020 COVERAGE OVER THE WINDING. 

B. MAXIMUM OPERATING CASE TEMPERATURE (UNDER TEST CONDITIONS B1) AT +85°C. 

C. DIELECTRIC WITHSTANDING VOLTAGE AT 120,000 FEET: 100 VOLTS RMS BETWEEN 
WINDING AND ALL SURFACES (RESTING ON A METAL PLATE) WITHOUT LEADS. 

D. TERMINAL PULL: UNIT SHALL WITHSTAND AN AXIAL PULL OF 4 POUNDS, MINIMUM, 
WHEN APPLIED WITHOUT SHOCK, FOP. 5 SECONDS. 

E. LEAD WORKMANSHIP: LEADS SHALL BE UNIFuRM IN QUALITY AND TEMPFP; 

CLEAN, SOUND,SMOOTH AND FREE FROM INJURIOUS FOREIGN MATERIALS. 


F. UNIT SHALL BE CAPABLE OF CONTINUOUS UNINTERRUPTED OPERA!UN. 

°ROC'JRE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 


0 


8629001 
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4. SPECIAL CONDITIONING: 

A. BURN-IN: BUFN-IN SHALL BE PERFORMED 
BY THE VENDOR 


( 1 ) 


( 2 ) 


(3) 


RUN THE UNIT AT 85°C AMBIENT WITH 2.2 
AMPERES DC FLOWING FOR 50 HOURS. 

WITHIN FOUR (4) HOURS AFTER THE TEST 
MEASURE THE INDUCTANCE AND DC RESISTANCE. 

IF THE ABOVE TWO VALUES EXCEED ThE SPECIFIED 
TOLERANCE, OR CHANGE MORE THAN 5% THE UNIT 
SHALL NOT BE SHIPPED. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED 
BY MIL-D-7032*. 

B. UNITS SHALL CONFORM TO THE REQUIREMENTS OF MIL-T-27 GRADE 5, CLASS S, 

IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND 10154J4, CLASS 2. 

D. UNITS SHALL MEET the QUALIFICATION REQUIREMENTS OF ND 1002047. 

E. MARKING AND PACKAGING: 

(1) UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED PER MIL-STD-130, 

WITH THE INDUCTANCE VALUE. DIRECT CURRENT RESISTANCE. 

NASA DRAWING NUMBER, REVISION LETTER ANO DATE CODE. 

(2) PACKAGES SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH THE 
MANUFACTURER'S NAME AND/OR SYMBOL PLUS THE NASA PART NUMBER 

7. ACCEPTANCE AND INSPECTION REQUIREMENTS: 

A. MECHANICAL PROPERTIES: 

(1) LEAD MATERIAL: SQUARE ANNEALED COPPER WIRE TINNED AND 
TERMINATED AS SHOWN ON THIS DRAWING. 

B. ELECTRICAL CHARACTERISTICS: 

(1) INDUCTANCE: 150 MICROHENRIES MINIMUM AT 8.0 AMPERES DIRECT CURRENT. 
TEST FREQUENCY IS 5U KC AT 10VRMS. 

(2) DIRECT CURRENT RESISTANCE: 0.025 OHMS MAXIMUM. 

(3) Q FACTOR: 50 MINIMUM AT 50 KC 

(4) TEST VOLTAGE: 500 VRMS BETWEEN WINDING AND ALL SURFACES 
(RESTING ON A METAL PLATE) WITHOUT LEADS 

INSULATION RESISTANCE- 10.00C MEGOHMS MINIMUM AT 500 VDC 


□ 


(5) 

DESIGN REQUIREMENTS: 
A. 


_..470 
“*|.l 25 
+- 


CONSTRUCTION: 

WINDING. 


D. 


ENCAPSULATED WITH AT LEAST 0.030 COVERAGE OVER THE 

MAXIMUM OPERATING CASE TEMPERATUPE (UNDER TEST CONDITIONS B1) AT *85^ 

DIELECTRIC WITHSTANDING VOLTAGE AT 120,000 FEET: 100 VOLTS RMS BETWEEN 
WINDING AND ALL SURFACES (RESTING ON A METAL PLATE) WITHOUT LEADS. 

TERM NAL PULL: UNIT SHALL WITHSTAND AN AXIAL PULL OF 4 POUNDS, MINIMUM, 
WHEN APPLIED WITHOUT SHOCK, FOR 5 SECONDS. 


.44 

.25 


T-~* 


SPECIAL CONDITIONING: 

A. BURN-IN: 

(1) RUN THE UNIT A1 85*C AMBIENT WITH 8 AMPERES DC FLOWING FOR 50 HOURS. 

(2) WITHIN FOUR (4) HOURS AFTER THE TEST MEASURE THE INDUCTANCE AND DC RESISTANCE. 

(3) IF THE ABOVE TWO VALUES EXCEED THE SPECIFIED TOLERANCE, OR CHANGE MORE THAN 5% 
THE UNIT SHALL BE REJECTED. 
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NOTES: 

1. GENERAL REQUIREMENTS: 
A 


LUMINESCENT AREAS 
SEE DETAIL A 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 


B. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 

WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, PART 
NUMBER, TERMINAL IDENTITY, AND POWER REQUIREMENTS 
EACH CONTAINER SHALL BE MARKED WITH THE NASA 
DRAWING NUMBER AND REVISION LETTER. 

ACCEPTANCE AND INSPECTION (100%): 

A. MECHANICAL PROPERTIES: 

(1) LEAD MATERIAL: BRASS, TIN PLATED. 

(2) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF 
WITHSTANDING A 4 POUND AXIAL PULL. 

(3) THE METAL FRAME SHALL BE NO CLOSER THAN .100 
ANY ELECTRICAL CONNECTIONS (LEADS). 


. 815 

.785 


ELECTRICAL CHARACTERISTICS: 

( 1 ) 


( 2 ) 

(3) 

(4) 


LIGHT INTENSITY: 

ANGST 
+ 25V@ L__ 

POWER FACTOR: 0.25 MAXIMUM. 


5lod- 


INTENSITY: 10 FOOT LAMBERTS MIN £T 510 

iTROMS (NC MNAL)WHFN EXCITED BY 250 
e 500 MO CPS 5Q WAVE 


PEAK CONTINUOUS VOLTAGE: 420 VOLTS MAXIMUM. 
PEAK TRANSIENT VOLTAGE: 500 VOLTS NOT TO 
EXCEED ONE HALF CYCLE AT OPERATING FREQUENCY. 

DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HOURS MINIMUM. WITH A LOsa 
OF NOT MDRF THAN 55% O' ORIGINAL LIGHT OUTPUT INTFNSITY. 

2.605 _ 
2.595 


B. CONSTRUCTION: 

(1) GLASS SUBSTRATE: 
70% TRANSMISSION. 

(2) INSULATION BOARD: 

(3) PROTECTIVE FRAME: 


GREY, NEUTRAL DENSITY, 

XXXP PLASTIC. 
ALUMINUM. 
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1. 


GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING !N ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 


B. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 

WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, PART 
NUMBER. TERMINAL IDENTITY, AND POWER REQUIREMENTS. 
EACH CONTAINER SHALL BE MARKED WITH THE NASA 
DRAWING NUMBER AND REVISION LETTER PER MlL-STD-129. 

ACCEPTANCE AND INSPECTION (100%): 

A. MECHANICAL PROPERTIES: 

(1) LF.AD MATERIAL: BRASS, TIN PLATED. 

(2) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF 
WITHSTANDING A 4 POUND AXIAL PULL. 

(3) THE METAL FRAME SHALL BE NO CLOSER THAN .100 IN. 
TO ANY ELECTRICAL CONNECTIONS (LEADS). 
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REVISED PER TDRR 
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LUMINESCENT 
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B. ELECTRICAL CHARACTERISTICS: 
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(3) 

( 4 ) 


a 600 ±10 - 

POWER FACTOR: 


’T LAMBERTS . 

. _) WHEN EXCI 


iy[ ll\l | AT 5100 


D BY 250 t2 5V 


PEAK CONTINUOUS VOLTAGE: 420 VOLTS MAXIMUM. 
PEAK TRANSIENT VOLTAGE: 500 VOLTS NOT TO 
EXCEED ONE HALF CYCLE AT OPERATING FREQUENCY. 
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DESIGN REQUIREMENTS: 

A OPERATING LIFE: 2000 HOURS MINIMUM. WITH A LOSS OF NOT MORE 
THAN 55% OF ORIGINAL LIGHT OUTPUi INTENSITY 


CONSTRUCTION: 

(1) GLASS SUBSTRATE: GREY, NEUTRAL DENSITY, 
70% TRANSMISSION. 

(2) INSULATION BOARD: XXXP PLASTIC. 

(3) PROTECTIVE FRAME: ALUMINUM. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THIS UNIT SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-R-5757 
WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSl'RANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 2. 

D. THIS UNIT SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002046 
UNLESS OTHERWISE SPECIFIED HEREIN. ELECTRICAL REQUIREMENTS 
CONTAINED HEREIN SHALL TAKE PRECEDENCE OVER THOSE LISTED IN 

ND 1002046. THE CLASSIFICATION OF THIS RELAY SHALL BE LOW-LEVEL 
AS STATED IN THE DESIGN REQUIREMENTS SECTION OF THIS DRAWING. 

2. ACCEPTANCE AND INSPECTION: 


(4) 


(5) 


( 6 ) 


l 


DIELECTRIC STRENGTH: 

(a) AT SEA LEVEL: 1000 VOLTS DC MINIMUM FOR 5 SECONDS , v 
MINIMUM WITHOUT DAMAGE, ARCING OR BREAKDOWN BETWEEN (M 
EACH SWITCHING CIRCUIT AND OTHER CIRCUITS, THE COIL^ 

AND THE FRAME. 500 VOLTS DC MINIMUM FOR 5 SECONDS 
MINIMUM BETWEEN OPEN CONTACTS. 

INSULATION RESISTANCE: 1000 MEGOHMS MINIMUM AT 500 VOLTS 
DC BETWEEN MUTUALLY INSULATED TERMINALS, OPEN SWITCHING 
CONTACTS ENERGIZED OR NOT COIL AND CASE AT PLUS 25 DEGREES 
CENTIGRADE (500 MEGOHMS AT 125 DEGREES CENTIGRADE), CON¬ 
TACTS AND FRAME. 

OPERATE AND RELEASE TIME: EACH 10 MILLISECONDS MAXIMUM 

-WHEN TESTED PER THE 
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DESCRIPTION 

CATS 
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REPLACES REV A WITH CHANGES 

PER TDRR 0 29 &£ 


uiL 
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REVISED PER TDRR 04181 



D 

REVISED PER TDRR 08860 

ML 

aXL 


AT SUGGESTED SOURCE VOLTAGE OF TABLE I. V 

APPLICABLE CIRCUIT OF MIL-R-S757 

(7) TRANSFER TIME: 1.0 MILLISECOND MAXIMUM. 

(8) CONTACT BOUNCE: 1.0 MILLISECOND MAXIMUM. 

(9) CONTACT CHATTER: 10.0 MICROSECONDS MAXIMUM DURING VIBRA¬ 
TION AND SHOCK AS SPECIFIED IN ND 1002046. 


A. 


SAMPLING: UNLESS OTHERWISE SPECIFIED, SAMPLING FOR AlL REQUIRE¬ 
MENTS UNDER ACCEPTANCE AND INSPECTION SHALL BE IN ACCORDANCE 
WITH MIL-STD-105, LEVEL I, AQL OF 4.0 PERCENT. 

MECHANICAL REQUIREMENTS: 

(1) LEAD MATERIAL: LEAD MATERIAL SHALL BE IRON-NICKEL-COBALT 
ALLOY (KGVAR) IN ACCORDANCE WITH PS 1015402. A CERTIFICATE 
OF COMPLIANCE WITH THIS REQUIREMENT SHALL ACCOMPANY EACH 
SHIPMENT. 


( 2 ) 


(3) 

(4) 


MARKING: 

(a) UNITS SHALL BE MARKED IN ACCORDANCE WITH NO 1002019 
WITH .HE FOLLOWING: 

NASA DRAWING NUMBER, REVISION LETTER AND DASH 
NUMBER. 

DATE CODE (SHALL CONSIST OF A FOUR DIGIT NUMBER, 

THE FIRST TWO DIGITS OF WHICH SHALL BE THE LAST 
TWO DIGITS OF THE YEAR, AND THE SECOND TWO DIGITS 
SHALL BE THE NUMBER OF THE WEEK OF THE YEAR). 

DC COIL RESISTANCE AT 25 DEGREES CENTIGRADE MUST 
OPERATE CURRENT, MAXIMUM. 

SCHEMATIC DIAGRAM. 

BLUE BEADING AROUND TERMINALS 1. 

INTERMEDIATE AND EXTERIOR PACKAGING AND PACKING SHALL 
BE MARKED IN ACCORDANCE WITH MIL-STD-129, BOTH INTERNALLY 
AND EXTERNALLY WITH THE NASA DRAWING NUMBER, REVISION 
LETTER AND DASH NUMBER, SUPPLIERS NAME, LOT NUMBER, 

AND DATE OF MANUFACTURE. 

IN. LEADS SHALL BE SYNMETRICALLY POSITIONED 
TEST III 

OF MIL-R-5757 SHALL BE PERFORMED ON 100 PERCENT OF UNITS 
PROCURED. 


r —.> 
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_.8 2_ 
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.9 2 
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(b) 


®rw T i3M?N sp &fjm HEREi 

SEAL: UNITS SHALLrBE HERMETICALLY SEALED. SEAL TE 



-BLUE BEAD 
SCHEMATIC 
DE-ENERGIZED 



C. ELECTRICAL REQUIREMENTS: 

(1) COIL CURRENT: PULL-IN AND DROP-OUT IN ACCORDANCE WITH TABLE I 

(2) COIL RESISTANCE: IN ACCORDANCE WITH TABLE I. 

(3) CONTACT RESISTANCE: SHALL BE 1.0 OHM MAXIMUM WHEN MEASURED 
WITH 100 MILLlAMPERES FROM A 6 VDC OPEN ^*RCUIT VOLTAGE 
(CONTACTS SHALL NOT SWITCH THE MEASURING LOAD). 100 PERCENT 
OF UNITS PROCURED SHALL BE INSPECTED FOR THIS CHARACTERISTIC. 

PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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3 PLACES 


BLUE BEAD 
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NOTES (CONTINUED) 


3 DESIGN REQUIREMENTS: 

fl. ELECTRICAL RATINGS: 

(1) COIL VOLTAGE (SUGGESTED SOURCE): IN ACCORDANCE WITH TABLE I. 

(2) COIL POWER: 1.5 WATTS MAXIMUM AT PLUS 25 DEGREES CENTIGRADE 
DERATED TO 0.5 WATT AT PLUS 125 DEGREES CENTIGRADE. 

(3) CONiACT RATING (PER POLE): 2 AMPERES AT 28 VOLTS DC OR 1 
AMPERE AT 115 VOLTS RMS, 60 OR 400 CPS, WITH RESISTIVE LOAD. 

(4) CONTINUOUS COIL CURRENT, MAXIMUM: IN ACCORDANCE WITH TABLE I. 

(5) CONTACTS SHALL BE CAPABLE OF SWITCHING DRY-CIRCUIT CONDITIONS 
WITH THE STIPULATION THAT NO LOAD GREATER THAN 100 MILL I AMPERES 
HAD BEEN SWITCHED PRIOR TO DRY-CIRCUIT LOAD. 


a 


SI8900I 


( 6 ) 


CONTACT RESISTANCE AND MAXIMUM PULL-IN CURRENT, SHALL 
BE MEASURED BY THE MANUFACTURER AFTER THE 5.000 CYCLE 
TEST AND JUST PRIOR TO SHIPMENT. CENT IT(CATION OF 
THESE MEASUREMENTS SHALL ACCOMPANY EACH SHIPMENT. 

ONE COPY OF A TABULATION, SHOWING THE NUMBER OF RELAYS 
SUBJECTED TO THE 5,000 CYCLE TEST, THE NUMBER OF 
RELA15 FAILING THE 5,000 CYCLE TEST AND THE TIME (OR 
CYCLE) OF FAILURE SHALL ACCOMPANY EACH SHIPMENT. 


(7) TEST READINGS FOR REQUIREMENTS SPECIFIED IN NOTES 
2C1 , 3, 6, 7, 8 FOR EACH RELAY TAKEN BEFORE AND 
AFTER BURN-IN SHALL BE SUBMITTED WITH EACH LOT. 
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% 


DCSCRIPTION 


PEPLACES REV A WITH CHANGES 
PER TDRR Q a «? G6" 


REVSED PER TDRR 04181 


REVISED PER TDRR 08860 






u# 


Bam 


(6) LEAD STRENGTH: JNITS SHALL WITHSTAND AN AXIAL C ULL OF 3 
POUNDS MIN. 

(7) COIL PULL-IN POWER (SENSITIVITY) IN ACCORDANCE WITH TABLE I. 

(8) DIELECTRIC STRENGTH: 

(a) AT 70,000 FEET: 300 VOLTS DC MINIMUM F JR 5 SECONDS 
MINIMUM WITHOUT DAMAGE, ARCING, OR BREAKDOWN BETWEEN 
EACH SWITCHING CIRCUIT AND ALL OTHER CONNECTIONS IN¬ 
CLUDING THE FRAME. 

B. CONSTRUCTION: 

(1) CONTACT FORM AND SWITCHING ACTION: 2 FORM C CONTACTS (BREAK 
BEFORE MAKE) DOUBLE POLE, DOUBLE THROW, POLARIZED WITH MAGNETIC 
BIAS. 

(2) CONTACT MATERIAL: GOLD PLATED SILVER OR GOLD PLATED 1RANS- 
FER SPRING WITH HARDENED SILVER ALLOY FIXED CONTACTS. 

C. QUALIFI CAT I ON REQUIPEMENTS: 

(1) LIFE: LIFE OF THIS UNIT SHALL BE 100,000 CYCLES MINIMUM 
WHEN TESTED PER NC 1002046. FOR THE LIFE TESTS, THE CLASS¬ 
IFICATION OF THIS RELAY MAY BE GENERAL PURPOSE. OR LOW-LEVEL 
WITH THE STIPULATION AS STATED UNDER CONTACT RATING. 


TABLE I 


DASH 

NO. 

COIL 

RESISTANCE 
OHMS • 25*C 
MIN - MAX 

PULL-IN 
CURRENT 
MADC MAX 
POSITIVE 

CONTINUOUS 
CURRENi 
• 125*C 
MADC MAX 

SUGGESTED 

SOURCE 

VOLTAGE 

VDC 

OPERATE 
SENSITIVITY 
MW NOM. 

UKUP-OUT 
CURRENT 
MADC MIN 
POSITIVE 

-1 

539 - 441 

14.5 

23 

12. c 

100 

2.0 

-2 

720 - 880 

11.2 

18 

16 

100 

1.5 


D. ENVIRONMENTAL REQUIREMENTS: 

(1) HUMIDITY (MOISTURE RESISTANCE): UNITS SHALL BE CAPABLE OF 
WITHSTANDING RELATIVE HUMIDITY UP TO 100 PERCENT. 

(2) OPERATING TEMPERATURE RANGE: UNITS SHALL BE CAPABLE OF 
OPERATING WITHIN THE ELECTRICAL REQUIREMENTS OF THIS SPEC¬ 
IFICATION WHEN EXPOSED TO AMBIENT TEMPERATURES FROM MINUS 
65 DEGREES CENTIGRADE TO PLUS 125 DEGREES CENTIGRADE. 

(3) THERMAL SHOCK: UNITS SHALL BE CAPABLE OF WITHSTANDING THERMAL 
SHOCK FROM MINUS 65 DEGREES CENTIGRADE TO PLUS 125 DEGREES 
CENTIGRADE. 

(4) THE SALT SPRAY TEST PER MIL-R-5757 IS NOT APPLICABLE. 

4. SPECIAL CONDITIONING: 

A. THE MANUFACTURER SHALL SUBJECT EACH RELAY TO THE MISS TEST AS 

FOLLOWS: 


REPLACES RQ/AWiTH CHANGES 


(1) LOAD SHALL BE 20 MICROAMPERES MAXIMUM (RESISTIVE) AT 20 
MILLIVOLTS MAXIMUM OPEN CIRCUIT VOLTAGE. 

(2) TEST SPEED SHALL BE 5 CYCLES, OR LESS, PER SECOND. 

(3) EACH RELAY c rlALL OPERATE FOR 5,000 CYCLES. 

(4) EACH RELA* SHALL BE MONITORED FOR OPENS, SHORTS AND CONTACT 
RESISTANCE WHICH SHALL NOT EXCEED 1000 OHMS. 

(5) OfLURRENCF OF ANY OF THESE EVENTS SHALL CONSTITUTE A MISS 
,'ND SHALL BE CAUSE FOR REJECTION OF RELAY. 
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NOTES: 

1. GENERAL REQUIREMENTS: 
A. 


LUMINESCENT AREAS 
SEE DETAIL A 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MIL-D-70327. 


B . UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
THE MANUFACTURER'S NAME AND/OR SYMBOL, PART NUMBER, 
TERMINAL IDENTITY, AND POWER REQUIREMENTS. EACH 
CONTAINER SHALL BE MARKED WITH THE NASA DRAWING 
NUMBER AND REVISION LETTER. 

ACCEPTANCE AND INSPECTION (100%): 

A. MECHANICAL PROPERTIES: 

(1) LEAD MATERIAL: BRASS, TIN PLATED 

(2) LEAD STRENGTH: LEADS SHALL BE CAPABLE OF WITH¬ 
STANDING A 4 POUND AXIAL PULL. 

(3) THE METAL FRAME SHALL BE MO CLOSER THAN .100 IN. TO 
ANY ELECTRICAL CONNECTIONS (LEADS). 
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REVISED T£R TDRR 
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DETAIL A 
4 PLACES 
ROTATED 90° 


FOR INFORMATION ONLY 


ELECTRICAL CHARACTERISTICS: 

(1) LIGHT INTENSITY: 10 FOOT LAMBERTS MIN AT 5100 ANGSTROMS 
(NOMINAL) WHEN EXCITED BY 250125 V AT 800*10 CPSSO^ 

(2) POWER FACTOR: 0.25 MAXIMUM. WAV 

(3) PEAK CONTINUOUS VOLTAGE: 420 VOLTS MAXIMUM. 

(4) PEAK TRANSIENT VOLTAAE: 500 VOLTS NOT TO EXCEED 
ONE HALF CYCLE AT OPERATING FREQUENCY. 


3. DESIGN REQUIREMENTS: 
A. 


° h p 0 e Mn ysfbr mmM'mwTMEWHY* not 


CONSTRUCTION: 

(1) GLASS SUBSTRATE: 
TRANSMISSION. 

(2) INSULATION BOARD: 

(3) PROTECTIVE FRAME: 


GREY, NEUTRAL DENSITY, 70% 

XXXP PLASTIC. 

ALUMINUM. 



£15 

”.605 


CLASS B RELEASE TDR No. QH*<* 


DATE 5/«/« 
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PROCURE ONLY FROM APPROVED SO'JnCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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NOTES: 


.210 I _ 

*190^ ^ 


GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED BY MIL-D-70327. 


.480 
.470 

LUMINESCENT J 
AREAS 
SEE DETAIL A 


B- UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED 

WITH THE MANUFACTURER’S NAME AND/OR SYMBOL, PART 
NUMBER, TERMINAL IDENTITY, AND POWER REQUIREMENTS. 
EACH CONTAINER SHALL BE MARKED WITH THE NASA 
DRAWING NUMBER AND REVISION LETTFR. 

ACCEPTANCE AND INSPECTION (100%): 

A. MECHANICAL PROPERTIES: 

(1) LEAD MATERIAL: BRASS, TIN PLATED 


( 2 ) 


(3) 


LEAD STRENGTH: LEADS SHALL BE CAPABLE OF 
WITHSTANDING A 4 POUND AXIAL PULL. 


THE METAL FRAME SHALL BE NO CLOSER THAN .100 IN. 
ANY ELECTRICAL CONNECTIONS (LEADS). 


ELECTRICAL CHARACTERISTICS: 

(1) U6HT INTENSITY: 10-FOOT LAMBERTS MIN AT 5100 
ANGSTROMS (NONINAL) WHEN EXCITED BY 250*25 

f AT 80Ui 10 CPS.SO WAVE 

(2) POWER FACTOR: 0.25 MAXIMUM. 

(3) PEAK CONTINUOUS VOLTAGE: 420 VOLTS MAXIMUM. 

(4) PEAK TRANSIENT VOLTAGE: 500 VOLTS NOT TO 
EXCEED ONE HALF CYCLE AT OPERATING FREQUENCY. 


3. DESIGN REQUIREMENTS: 


A. 


B. 


'Mirk £ £ <*,om° « 


CONSTRUCTION: 

(1) GLASS SUBSTRATE: 
70% TRANSMISSION. 

(2) INSULATION BOARD: 

(3) PROTECTIVE FRAME: 
SPECIAL CONDITIONING: TBS. 


GREY, NEUTRAL DENSITY, 


XXXP PLASTIC. 
ALUMINUM. 
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tfOTES: 

1. GENERAL REQUIREMENTS 
A. 
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REVISIONS 

IYM 

DM< RIPTION 

DAT* 

APPROVAL 





A 

REVISED PER TDRR oj?4 4. 

J/i Ao 


B 

REVISED PER TDRR 

tuAVfa 



INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS 
PRESCRIBED B1 MIL-D-70327. 


B. UNITS .'HALL BE PERMANENTLY AND LEGIBLY MARKED WITH 
THE MANUFACTURER'S NAME AND/OR SYMBOL, PART HUMbER 
TERMINAL IDENTITY, AND POWER REQUIREMENTS. EACH 
CONTAINER SHALL BE MARKED WITH THE NASA DRAWING 
NUMBER AND REVISION LETTER. 

ACCEPTANCE AND INSPECTION (100%) 

A. MECHANICAL PROPERTIES: 

(1) LEAD MATERIAL: BRASS, TIN PLATED 


FOR INFORMATION ONLY 

CLASS B RELEASE TDR No. Qj2£k _ DATE 


S/2 l/C3 


( 2 ) 


LEAD STRENGTH: LEADS SHALL BE CAPABLE OF 
WITHSTANDING A 4 POUND AXIAL PULL. 


(3) THE METAL TRAME SHALL BE NO CLOSER THAN 
TO ANY ELECTRICAL CONNECTIONS (LEADS). 


B. ELECTRICAL CHARACTERISTICS: 

(1) LIGHT INTENSITY: 10*FOQT.LA(®E*T$ MIN AT 510O 
(NOMINAL) WHEN EXCITED BY 250125 V AT 800±I0CPS 

(2) POWER FACTOR: 0.25 MAX IMUM. 

(3) PEAK CONTINUOUS VOLTAuE: 420 VOLTS MAXIMUM. 

(4) PEAK TRANSIENT VOLTAGE: 500 VOLTS NOT TO 
EXCEED ONE HALF CYCLE AT OPERATING FREQUENCY. 

DESIGN REQUIREMENTS: 


A. 


B 


OPERATING LIFE: 2000 HOURS MINIMUM. WITH A LOSS OF NOT 
THAN 55% OF ORIGINAL LIGHT OUTPUT INTENSITY. 


CONSTRUCTION: 

(1) GLASS SUBSTRATE: 
TRANSMISSION. 

(2) INSULATION BOARD: 

(3) PROTECTIVE FRAME: 
SPECIAL CONDITIONING: TBS. 


GREY, NECTRAL DENSITY, 70% 


XXXP RUSTIC. 
ALUMINUM. 



4,? 70 
4-230 
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PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS: 


1. 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN Mll-D-70327. 

B. SWITCH SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-S- 6744 EXCEPT 
AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 10C2055,AS AMEND ID 

E. MARKING: UNITS SHALL BE MARKEr ND 1002019 WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL, PART NUMBER, SWITCH NUMBER, TERMINAL IDENTIFICATION, 
NASA DRAWING NUMBER AND REVISION LETTER. 


ACCEPTANCE AND INSPECTION: 
A. 


9. 

C. 


D. 

E. 


3. DESIGN: 


65°F TO +250°F. 


C. 

D. 

E. 

F. 

G. 

H. 
J. 


TEMPERATURE RANGE: 

CONTACT RATING: 

(1) 28 VOLTS DC (SEA LEVEL TO 70,000 FEET). 

RESISTIVE: 5 AMPERES. 

INDUCTIVE: 3 AMPERES. 

(2) 125 VOLTS RMS, 400 CYCLES (SEA LEVEL). 

RESISTIVE: 5 AMPERES. 

INDUCTIVE: 3 AMPERES. 

(3) INRUSH CURRENT: 24 AMPERES. 

ENDURANCE: 25,000 CYCLES, MINIMUM. 

STRENGTH OF ACTUATOR: 25 POUNDS. 

STRENGTH OF TERMINALS: 5 POUNDS. 

CONTACT VOLTAGE DROP: ONE (1) MILLIVOLT, MAXIMUM AT 100 MILL I AMPERES WHEN 
2 TO 4 VOLTS DC IS APPLIED THROUGH A SUITABLE DROPPING RESISTOR. 

HANDLE: ALUMINUM, DULL SATIN ANODIZE 

SENSITIVE SWITCHES: SHALL BE HERMETICALLY SEALED. 


a 


0289001 


NO PARTS SHALL BREAK LOOSE FROM 
THE SWITCH ASSEMBLY AND THE 
SWITCH ASSEMBLY SHALLE RETAINED IN ITS 
MOUNTED POSITION. DEFORMATION OF THE SWITCH ASSEMBLY & 


FAILURE TO OPERATE AFTER SHOCK TESTING ARE ALLOWABLE 

L. LIFE: °ER ND 1002055, EXCEPT TEST SHALL CONSIST UP 
25,000 ACTUATIONS PERFORMED AT AN ACTUATION CYCLING HATE 
OF 6 ACTUATIONS PER MINUTE. AFTER LIFE TEST THE SWITCH SHALL 
BE ELECTRICALLY AND MECHANICALLY FUNCTIONAL AND CONTACT 
RESISTANCE SHALL BE WITHIN THE LIMITS OF 500 MILL I OHMS 
MAXIMUM WHEN CHECKED UNDER ACTUAL LIFE TEST LOAD CONDITIONS. 

M. AMBIENT PRESSURE RANGE: SEA lEVEL TO 10- 4 MILLIMETERS OF 
MERCURY ABSOLUTE. 

N. HIGH ALTITUDE OPERATION: SWITCHES SHAuL BE CAPABLE OF 


t 


REVISIONS 


DESCRIPTION 


APPROVAL 


UPGRADED TO CLASS A 
PER TDRR 0* 2- % 


REVISED PER T DRR (2 31/ 

REVISED PEP TDRR 15513 



REVISED p£R TDRI\ 15 6 ZZ 


OPERATION AT AN AMBIENT PRESSURE OF 10- 
FOR 4 DAYS. 


4 MM HO ABSOLUTE 


1ERM INALS: SHALL BE PLATED FOR .SCLDERING. 

CERTIFICATE OF COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 
CONTACT ARRANGEMENT: PER TABLE 

DIELECTRIC WITHSTANDING VOLTAGE: 1000 VOLTS RMS (2 MILL I AMPS MAXIMUM 
LEAKAGE). 

(1) AT 65,000 FEET: 300 VOLTS RMS. (2 MILLIAMPS MAXIMUM LEAKAGE) 

ACTUATING FORCE: ONE-HALF (1/2) TO THREE (3) POUNDS. 

MARKING: PER PARAGRAPH 1 E. 


P OXYGEN ATMOSPHERE: SWITCH ASSEMBLY SHALL BE CAPABLE OF 

OPERATING IN AMBIENT ATMOSPHERE OF 100% OXYGEN AT PRESSURES 
VARYING FROM ICT 4 MMPG ABSOLUTE TO 15 PS IA WITHOUT CAUSING 
EXPLOSION OR TOXIC CORROSIVE OUTGRASSING. 

R - tMEA'itf 8P B PI,E N Kv«8iBtSTiE x i8NB?T?8R§ OSIVE °" TGRBSSIND 

S SHOCK, OPERATING: PER ND 100^055, EXCEPT 50 G'S, 1/2 SINE 
WAVE SHOCK INPUT, 11 MSEC. PULSE DURATION OPERATING DURING 
OPERATING SHOCK TESTING, THERE SHALL BE NO TRANSFER OF CONTACTS 
FROM ONE POSITION TO ANOTHER & NO MOMENTARY OPENING OR CLOSING OF 
CONTACTS IN EXCESS OF 2 M SECONDS. 


.25 REF 

NC TO C CIRCUITS 


.067, 


WIDE X 


.033 


DEEP KERF 


-32 UNIS -2A THREAD TO 
WITH IN.062 OF SHOULDER 


THK HEX UJT 


TOOTH LOCK WASHER 
DIA X*2|£ TH K KEYING WASHER 


VIBRATION: PER ND .02055, EXCEPT 5-2000 CPS AT 15 G, 
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OR CLOSING OF CONTACTS IN EXCESS OF 1C MICROSECONDS. 
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REVISIONS 


DESCRIPTION 


REQUIREMENTS: 

1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED IN MIL-D-70327. 

B. SWITCHES SHALL BE CAPABLE OF MEETING THE REQUIREMENTS OF MIL-S-6743, 
EXCEPT AS AND IN ADDITION TO THE REQUIREMENTS SPECIFIED HEREIN. 

C. SUPPLIERS SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 2. 

D. UNITS SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002055. 

E. MARKING: UNITS SHALL BE MARKED TER MIL-STD-130. WITH THE MANUFACTURER'S 
NAME AND/OR SYMBOL. PART NUMBER, TERMINAL IDENTIFICATION, NASA DRAWING 
NUMBER AND REVISION LETTER. 


ACCEPTANCE AND INSPECTION: 

A. TERMINALS: SHALL BE PLATED FOA SOLDERING. 

CERTIFICATE OF COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. CONTACT ARRANGEMENT: SINGLE POLE DOUBLE THROW. 

C. INSULATION: 1000 VOLTS RMS, 60 CYCLES. 

D. ACTUATING FORCE: 5 ♦ 1 OUNCES. 

E. MARKING: PER PARAGRAPH 1 E.* 


DESIGN: 

A. TEMPERATURE RANGE: -300 # F TO ♦250°F. 

B. CONTACT RATINGS: 

(1) 28 VOLTS DC (SEA LEVEL TO ’0,000 FEET). 

RESISTIVE: 5 AMPERES. 

INDUCTIVE: 3 AMPERES. 

(2) 125 VOLTS RMS, 400 CYCLES (SEA LEVIL). 

RESISTIVE: 5 AMPERES. 

INDUCTIVE: 3 AMPERES. 

(3) INRUSH CURRENT: 24 AMPERES. 

C. MINIMUM OPERATING CYCLES: 25,000. 

D. STRENGTH OF ACTUATOR: 25 POUNDS. 

E. STRENGTH OF TERMINALS: 5 POUNDS. 

F. CONTACT VOLTAGE DROP: ONE (1) MILLIVOLT, MAXIMUM AT 100 MILL I AMPERES WHEN 
2 TO 4 VOLTS DC IS APPLIED THROUGH A SUITABLE DROPPING RESISTOR. 

G. SENSITIVE SWITCHES: SHALL BE HERMETICALLY SEALED. 
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REQUIREMENTS: 


1. 


GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. PART SHALL MEET THE APPLICABLE REQUIREMENTS OF MIL-S-19500 
WITH THE ADDITIONS, EXCEPTIONS OR SUBSTITUTIONS SPECIFIED 
HEREIN. 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PRO¬ 
VISIONS PRESCRIBED BY ND 1015404, CLASS 1. 

D. PART SHALL MEET THE QUALIFICATION REQUIREMENTS OF ND 1002051. 

E. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH MIL-P-19491, LEVEL A, IN BOTH INSTANCES. 
MARKING OF UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS 
SHALL BE IN ACCORDANCE WITH MlL-P-19471 AND SHALL INCLUDE THE 
NASA DRAWING NUMBER AND REVISION LETTER. 

F. MARKING: MARK EACH PART PER MIL-STD-130 WITH THE MANU¬ 
FACTURER'S NAME AND/OR SYMBOL, TYPE DESIGNATION, DATE CODE, 

LOT CODE AND SERIAL NUMBER. 

ACCEPTANCE AND INSPECTION 

A. LEAD DATA: PER NASA DOCUMENT 1015402. A CERTIFICATE OF 
COMPLIANCE FOR THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. ELECTRICAL CHARACTERISTICS: PER TABLE II. 

(1) BREAKDOWN VOLTAGE; BV EB0 , BV CB0 , LV CE0 (S>iST) 

(2) CUTOFF CURRENT; I CB0 , I CE0 , T EB0 

(3) STATIC FORWARD CURRENT TRANSFER RATIO; hFE|, HFE 4 

(4) SATURATION VOLTAGE; V CE(sat)l , V BE(sat)l 

(5) VOLTAGE, BASE-EMITTER, V BE 

C. MARKING: SEE PARAGRAPH IF. 

DESIGN: 

STORAGE TEMPERATURE (T stg ): -65* TO *200*0. 

JUNCTION OPERATING TEMPERATURE (Tj): *200*C MAXIMUM. 

ELECTRICAL RATINGS: PER TABLE l. 

ELECTRICAL CHARACTERISTICS: PER TABLE II. 

POWER DISSIPATION: 

AT *100*C CASE TEMPERATURE: 40.0 WATTS. 

THERMAL RESISTANCE (0 JC ): 2.5*C/WATT 


PROCURE ONLY FROM APPROVED SOURCES LISTED IN 
ND 1002034 FOR THIS DRAWING. 
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REVISIONS 

•YM 

WWCRIPTION | DATS 

APTffOVAL 

A 

REPLACED BY REV B WITH CHANGES • 

PER TDRR PZ7Z? \f/Ujb 

< 4 / 


SPECIAL CONDITIONING (BY SUPPLIER): 

A. BURN-IN: PARTS SHALL BE BURNED-IN AT THE FOLLOWING 
CONDITIONS. 

(1) AMBIENT TEMPERATURE, T c = +100* ♦ 5*C. 

(2) COLLECTOR VOlTAGE, V cb * *60 VOLTS DC, MINIMUM. 

(3) POWER DISSIPATION: 20 WATTS i 10 PERCENT (Tj * -150*C) 

(4) TIME, t * 240 HOURS, MINIMUM. 

B. THE MANUFACTURER SHALL DETERMINE AND RECORD THE FOLLOWING 
ELECTRICAL CHARACTERISTICS PRIOR TO AND FOLLOWING BURN-IN: 

(1) COLLECTOR CUTOFF CURRENT, I CB0 

(2) EMITTER CUTOFF CURRENT, I EB0 

(3) COLLECTOR CUTOFF CURRENT, I C ex( + 150*C) 

(4) COLLECTOR SATURATION VOLTAGE, V CE ( S 4t) 2 

(5) STATIC FORWARD CURRENT TRANSFER RATIO, hFE 2 


THE DATA SHALL BE PRESENTFD IN A MANNER THAT PROVIDES FOR INFORMATION 

POSITIVE IDENTIFICATION OF EACH INDIV * DUAL TRANSISTOR 

WITH THE INITIAL TEST READING, THE FINAL READING AND ThCLASS B RELEASE TDP No 011 7 £ 

PERCENT CHANGE BETUFFN THF FI MAI ANn 'NITIAl BFAmur. " 1 


ONLY 


PERCENT CHANGE BETWEEN THE FINAL AND INITIAL READING. 
THE TEST DATA SUBMITTED SHALL ALSO IDENTIFY PARTS THAT 
FAIL TO MEET THE SPECIFIED REQUIREMENTS. HISTOGRAMS 
SHALL BE PLOTTED TO SHOW THE FREQUENCY DISTRIBUTION OF 
THE ABSOLUTE VALUE OF EACH CHARACTERISTIC AND TO SHOW 
THE FREQUENCY DISTRIBUTION OF THE PERCENT CHANGE OF 
EACH CHARACTERISTIC FROM ITS INITIAL READING. UNITS 
FAILING TO MEET INITIAL DRAWING REQUIREMENTS OR HAVE 
CHANGED MORE THAN 10X IN h FE SHALL NOT BE ACCEPTABLE. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY 
MIL-D-70327. 

B. THE PART SHALL MEET APPLICABLE REQUIREMENTS OF MIL-S-19500 

WITH THE EXCEPTIONS AND ADDITIONS SPECIFIED HEREIN. B . 

C. THE SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404. CLASS 2. 

D. THE PART SHALL BE CAPABLE OF MEETING QUALIFICATION REQUIREMENTS OF ND1002051. 

E. PACKAGING AND PACKING: UNIT PACKAGING AND PACKING SHALL BE 
IN ACCORDANCE WITH MIL-P- 9491. LEVEL A. IN BOTH INSTANCES. 

ACCEPTANCE AND INSPECTION: 

A. LEAD MATERIAL: IRON-NICKEL-COBALT ALLOY (KOVAR) IN ACCORDANCE 
WITH ND 1015402. EXCEPT FOR DIMENSIONS A CERTIFlCAit OF COMPLIANCE WITH 
THIS REQUIREMENT SHALL ACCOMPANY EACH SHIPMENT. 

B. DIMENSIONS: AS SPECIFIED HEREIN. SAMPLE SHALL BE IN ACCORDANCE 
WITH MIL-STD-105C, INSPECTION LEVEL I. AQL OF 4.0 PERCENT. 

C. ELECTRICAL CHARACTERISTICS: AS SPECIFIED IN TABLE I. THE 
FOLLOWING CHARACTERISTICS SHALL BE INSPECTED ON 100 PERCENT 
OF UNITS PROCURED. 

(1) BREAKDOWN VOLTAGE: BV EB0 , BV CBC< LV CE0 (SUST) 

(2) CUTOFF CURRENT: I CB0 , I CE0 

(3) STATIC FORWARD CURRENT TRANSFER RATIO: HFF 2 , hFE„ 

(4) SATURATION VOLTAGE: V CE (SAT) 1( V BE (SAT) 1 


a 


(4) COLLECTOR TO EMITTER VOLTAGE (V CE ): 80 VOLTS DC. 

(5) BASE TO EMITTER VOLTAGE (V BE ): 8 VOLTS DC. 

(6) COLLECTOR TO BASE VOLTAGE(V CB ): 120 VOLTS DC. 

(7) COLLECTOR CURRENT (I c ): 10 AMPERES. 

MOUNTING: STUD SHALL Bt CAPABLE OF WITHSTANDING A TORQUE 
OF 12 INCH-POUNDS MAXIMUM. 
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REPLACES REV A WITH CHANGES 


D. 


MARKING: SAMPLE PER MIL-STD-105C. LEVEL I, AQL OF 4.0 PERCENT. 

(1) UNITS SHALL BE MARKED PER RIL-STD-130 WITH THE NASA DRAWING 
NUMBER AND REVISION LETTER. MANUFACTURER'S NAME AND/OR 
SYMBOL. TYPE DESIGNATION AND LOT IDENTIFICATION. 

(2) UNIT PACKAGES AND EXTERIOR SHIPPING CONTAINERS SHAlL BE 
MARKED PER MIL-STD-129 AND SHALL INCLUDE THE NASA DRAWiNG 
NUMBER AND REVISION LETTER. THE MANUFACTURER'S NAME, LOT 
NUMBER AND DATE OF MANUFACTURE. 


COLLECTOR, 


EMITTER 


E. 


EACH UNIT SHALL BE SUPPLIED WITH THE FOLLOWING HARDWARE: ONE 
N.CKEL PLATED BRASS HEXAGON NUT, ONE MICA WASHER AND ONE PLASTIC 
BUSHING. HARDWARE CONFIGURATION SHALL BE AS SHOWN HEREIN. 

SAMPLE PER HIL-STD-105C, LEVEL I. AQL OF 4.0 PERCENT. 

DESIGN: 

A. ABSOLUTE MAXIMUM RATINGS: 

(1) STORAGE TEMPERATURE (Tstg): FROM MINUS 65 DEGREES CENTIGRADE 
TO PLUS 200 DEGREES CENTIGRADE. 

JUNCTION OPERATING TEMPERATURE (Tj): PLUS 200 DEGREES 
CENTIGRADE. 

POWER DISSIPATION: 

(a) AT PLUS 100 DEGREES CENTIGRADE CASE TEMPERATURE: 

40.0 WATTS. 

(b) THERMAL RESISTANCE (0 JC ): 2.5 DEGREES CENTIGRADE 

PER WATT. 
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REQUIREMENTS: 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED 
BY MlL-oTD-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
AS CONTAINED IN ND 1015404, CLASS 3. 

C MARKING: THE CONTAINER SHALL BE MARKED IN ACCORDANCE WITH 
MlL-STD-129 WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 
IDENTIFYING NUMBER, ITEM NAME.. NASA DRAWING NUMBER, REVISION 
LETTER AND DATE OF MANUFACTURE. 

2. ACCEPTANCE AND INSPECTION: 

A. PROPERTIES: 

(1) COLOR - WHITE TO CREAM. 

(2) VISCOSITY AT 77 # F - 50,000 CENT I STOKES. 

(3) SPECIFIC GRAVITY AT 77 # F - 1.13 

3. DESIGN: 

A SHALL BE DESIGNED TO HAVE THE FOLLOWING PROPERTIES AFTER BEING 
CATALYZED WITH STANNOUS OCTOATE. 

(1) HARDNESS - DUROMETER SHORE A, ASTM 0676: 35 MINIMUM. 

(2) TENSILE STRENGTH, PSI,AS T M D412: '00 MINIMUM. 

(3) ELONGATION PERCENT ASTM D412: 100 MINIMUM. 

(4) DIELECTRIC STRENGTH, VOLTS PER MIL (1/16 INCH THICK 

SPECIMEN) ASTM D149: 550 TYPICAL, 450 MINIMUM. 

B. STORAGE AND SHELF LIFE: SHOULD BE STORED AT TEMPERATURES 
BELOW 70 DEGREES F. THE AS RECEIVED MATERIAL WHEN STORED 
UNDER THESE CONDITIONS SHALL HAVE A SHELF LIFE OF AT LEAST 
FOUR (4) MONTHS. 
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REQUIREMENTS: 


1. GENERAL: 

A. INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS AS CONTAINED 
IN ND 1015404, CLASS 3. 

C. MARKING: THE CONTAINER SHALL BE MARKED IN ACCORDANCE WITH MIL-STD-129 
WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, IDENTIFYING NUMBER, ITEM NAME, 
NASA DRAWING NUMBER, REVISION LETTER AND DATE OF MANUFACTURE. 

2. DESIGN: 

A. MATERIAL: STANNOUS OCTOATE - TIN OCTOATE WITH STANNOUS TIN CONCENTRATE 
OF 28 PERCENT. 

B. CAPABILITIES: THIS MATERIAL SHALL BE SUITABLE FOR USE AS A CURING AGENT 
FOR EPOXY RESIN. 

C. SHELF LIFE: WHEN STORED AT 70 # F THE AS PURCHASED MATERIAL SHALL HAVF A 
SHELF LIFE OF NOT LESS THAN 4 MONTHS. 
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NOTES: 

1. GENERAL REQUIREMENTS: 

A. INTERPRET DRAWING IN ACCORDANCE WITH THE STANDARDS PRESCRIBED 
BY MIL-D-70327. 

B. UNITS SHALL CONFORM TO THE REQUIREMENTS OF MIL-C-15305, TYPE LT4K 
GRADE 1, CLASS B AS MODIFIED BY THE REQUIREMENTS OF THIS DRAWING. 

C. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
CONTAINED IN ND 1015404, CLASS 2. 

D UNITS SHALL BE CAPABLE OF MEETING THE QUALIFICATION REQUIREMENTS 0 F ND 1002 060 

E. UNITS SHALL BE PERMANENTLY AND LEGIBLY MARKED, PER MIL-STD-1J0, 

WITH.THE INDUCTANCE VALU r RANGE, DC RESISTANCE, AND NASA PART NUMBER 

(DRAWING NUMBER AND REVISION LETTER). PACKAGES SHALL BE MARKER PER MIL-STD-129, 

INTERNALLY AND EXTERNALLY WITH THE MANUFACTURER'S NAME AND/OR SYMBOL, 

LOT CODE NUMBER, AND THE NASA PART NUMBER OTHER MARKING BEING PERMISSIBLE. 

2. ACCEPTANCE AND INSPECTION REQUIREMENTS: 

A. MECHANICAL PROPERTIES: 

(1) TUNING TORQUE: BETWEEN 0.4- 9.0 OUNCE-INCHES STARTING AND 
PREVAILING. 

(2) LEAD MATERIAL: WELDABLE, FLEXIBLE, GOLD PLATED, 

IRLN-NICKEL ALLOY (DUMET) PER 1015401. MATERIAL 
SHAJ. BE CERTIFIED WITH EACH SHIPMENT. 

B. ELECTR CAL CHARACTERISTICS: 

(1) INDUCTANCE TUNING RANGE: FROri 8 MICROHENRIES TO 
13 MICROHENRIES AT 2.5 MEGACYCLES. 

(2) Q FACTOR: 80 MINIMUM OVER THE ENTIRE RANGE. 

(3) DC RESISTANCE: 1.4 OHMS MAX. 

(4) INDUCTANCE - TEMPERATURE COEFFICIENT: ♦ 50 PPM FROM 
04C TO +70*C. 

3. DESIGN REQUIREMENTS: 

A. OPERATING LIFE: 2000 HOURS MINIMUM AT MAXIMUM CURRENT AND 
TEMPERATURE RATINGS. THE ADJUSTMENT SCREW SHALL BE CAPABLE 
OF 500 CYCLES.OF.OPERATION. ONE CYCLE EQUALS ADJUSTMENT ALL 
THE WAY IN AND ALL THE WAY OUT. 

B. CONSTRUCTION: SCREW THREAD BUSHING FOR MOUNTING Wliri a PRE¬ 
VAILING TORQUE TYPE OF LOCK FOR TUNING SLUG. BODY OF THE CO»L 
IS ENCAPSULATED IN EPOXY. 

C. OPERATING TEMPERATURE RANGE: 0*C TO +70*C. 

D. CURRENT RATING (MAXIMUM): 450 MlLLIAMPERES. 

E. LEAD FATIGUE (EACH LEAD SHALL BE CAPABLE OF MEETING THE PULL 
AND BEND TEST, HOWEVER THE SAME LEAD SHALL NOT BE TESTED FOR 
BOTH. 

PULL TEST: AN AXIAL PULL OF FOUR (4) POUNDS MINIMUM. 

BEND TEST: (DESTRUCTIVE): HOLD THE LOMFONENT IN SUCH A MANNER 
THAT A TWO (2) POUND WEIGHT MAY BE SUCFENDED IN AN AXIAL DIRECTION 
FROM THE LEAD UNDER TEST. THE BEND CYCLE (ONE (1) CYCLE REQUIRED) 

SHALL BF ACCOMPLISHED BY MOVING THE BODY OF THE UNIT, WHILE 
IN THE SAME PLANE, THROUGH 90* IN ONE DIRECTION, THEN BACK 180° 

IN THE OPPOSITE DIRECilON AND BACK 90* TO THE ORIGINAL POSITION 
NO MECHANICAL DAMAGE OP LACK OF PERFORMANCE SHALL BE E».DENCLD 
AFTER THE TEST. 


SPECIAL CONDI HONING: ' 

A. TEMPERATURE CYCLING TEST: FIVE (5) CYCLES OF 125*C 
FOR 30 MIN., 25*C FOR 15 MIN., -55*C FOR 30 MIN., ANI 
25*C FOR 15 MIN. MONITOR THE DC RESISTANCE BEFORE 
THE FIRST CYCLE, AFTER THE FOURTH CYCLE, AND AFTER 
THE FIFTH CYCLE. ANY UNIT THAT DEVIATES MORE THAN 
4% BETWEEN THE INITIAL MEASUREMENTS AND THAT OF THE 
FOURTH, OR MORE li.'AN 2% BETWEEN THE FOURTH AND THE 
FIFTH, SHALL BE REJECTED. ALL MEASUREMENTS SHALL BF 
TAKEN WITH THE UNIT AT ROOM TEMPERATURE. 

A CERTIFICATE OF COMPLIANCE WITH THIS TEST MUST 
ACCOMPANY EACH LOT SHIPPED. 


REVISIONS O A 8 JL / 


SYM 

DESCRIPTION 

OAT* 

APPROVAL 







A 

REV ISED PER TDRR £> 3 3 7 


Ml 


B 

REVISED PER TDRR Q $4 

p-ii-a 






’,033 r\ | . 

031 01A 

2 PLACES 


NO. 2(.086)-64UNF-2A 


l FLATTEN TO 
MINOR DIA 
OF THREAD 


NO. 10 (.190) -32 UN F-2A 


PROCURE ONLY FROM APPROVED SOURCE LISTED IN 
ND 1002034 FOR THIS DRAWING. 


X 
















NEXT ASSY 

USED ON 

APPLICATION 


UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
TOLERANCES ON 

FRACTIONS DECIMALS ANGLES 

± ± ± 

DO NOT SCALE THIS DRAWING 


SEE NOTES 


HEAT TREATMENT 


QTY 

RCQD 


PART OR 
IDENTIFYING NO. 


NOMENCLATURE OR 
DESCRIPTION 


FIND 

NO. 


LIST OF MATERIALS 



MANNED SPACECRAFT CENTER 

HOUSTON, TEXAS 


COIL, RF, VARIABLE 

SPECIFICATION CONTROL DRAWING 


MIT APPROVAL 


fcoDE IDENT NO. 

SIZE 

c 

SCALE NONE 

Wf 


NASA DRAWING NO. 

1006846 


|SHEET | OF | 




























































































N GOVCRNMTNT DRAWINGS. ;PECIFIC*T 


....._f OBLIGATION WHATSOEVER. 

r MAY HAVE FORMULATED. FURNISHED. OR 
r SUFPLIED THE SAIO DRAWINGS SPECIFICATION- ““ "* T * '* 

REGARDED BY IMPLICATION OR OTHERWISE — . 

. THE HOLDER OR ANT OTHER PERSON OR CORPORATION. OR CONVEY- 

ING ANY NIGHTS ON PCHMISSION “1 -—'“* *“* 

PATENTED INVENTION THAT HAY IN Aft 


) MANUFACTURE 
WAY BE RELATED T» 


2 I 1 

ANY USE OF THIS DOCUMENT FOR OTHER THAN GOVERNMENTAL PURPOSES IS SUBJCf.T TO PRIOR WRITTEN CONSENT OF RAYTHEON CO- 


REVISIONS 

SYM 

DESCRIPTION 

DATE 

APPROVED 






NOTES: 

1. GENERAL REQUIREMENTS: 

A. ELECTRICAL CHARACTERISTICS: 

(1) DC RESISTANCE (0HMS/1000 FT.): 1.24 MAXIMUM. 

(2) SPARK TEST: 5.0 KILOVOLTS. 

(3) DIELECTRIC STRENGTH: 3.0 KILOVOLTS MINIMUM. 

(4) INSULATION RESISTANCE: 5000 MEG0HMS/1000 FEET, MINIMUM. 

(5) DIELECTRIC CONSTANT: 2.2 MAXIMUM. 

(6) POWER FACTOR AT 60 CPS: 0.005 MAXIMUM. 

(7) SURFACE RESISTANCE: 5 MEGOHMS MINIMUM. 

(8) VOLTAGE RATING: 1000 VRMS. 

B. OPERATING TEMPERATURE RANGE: -f*5 # C TO +200°C. 

C. MARKING PER MlL-STD-129 FOR REELS AND SHIPPING CONTAINERS 
SHALL INCLUDE THE ITEM DESCRIPTION,COLOR, MANUFACTURER'S 
NAME AND/OR SYMBOL, AND NASA DRAWING NUMBER PLUS REVISION 
LETTER. 

2. CONSTRUCTION REQUIREMENTS: 

A. 


MECHANICAL PROPERTIES: 

(1) MATERIAL: SILVER PLATED COPPER CONDUCTOR WITH AN 
INSULATION OF POLYTETRAFLUOROETHYLENE (TFE). 

(2) COLOR, INSULATION: GREY - INDIVIDUAL CONDUCTORS STRIPED 
BLACK, BROWN, RED, AND ORANGE. MIL-STD-104 FOR COLOR 
LIMITS. 

B. CONSTRUCTION: 

(1) EACH CONDUCTOR: NO. 10 AWG STRANDED CONDUCTOR, TEFLON 
INSULATED IN ACCORDANCE WITH MIL-W-16878/5. 

(2) CABLE: FOUR CONDUCTORS TWISTED AND COVERED WITH WRAPPED 
TEFlON TAPE. OUTSIDE DIAMETER TO BE .400 MAXIMUM. 

SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS CONTAINED 
IN ND i015404, CLASS 3. 


FOR INFORMATION ONLY 

CLASS B RELEASE TDRR NO. 0<S?^DATE 


PROCURE ONLY FROM APPKU.tD SOURCES LISTED IN 
ND 1002034 FOR TH10 DRAWING. 


INTERPRET DRAWING IN ACCORDANCE WITH STANDARDS PRESCRIBED BY MIL-D-70327 
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REQUIREMENTS: 
1. GENERAL: 
A 


INTERPRET DHAWIMO IM ACCORDAHCB WITH STANDARDS PRESCRIBED BY 

MIL-D- 70327 . 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IM MD 10l54Q4iCLASS 3 . 

C. SCREWS SHALL BE MKHTTPACTURED IN ACCORDAHCB WITH FEDERAL SPEC. 
FF-S- 86 ; TYPE VI, MAS 1352 (FOR COARSE THREAD SERIES) AID 
MAS U5l (FOR FINE THREAD SERIES) 

INSPECTION AND ACCEPTANCE: 

A. PACKAGES AND SHIPPING CONTAINERS SHALL BE MARKED WITH NASA DRAWING 
NUMBER, REVISION LETTER, DASH NUMBER, AND MANUFACTURER'S PART 
NUMBER PER MIL-STD-129. 

B. DIMENSIONS AS SHOWN. NOTE THAT DIMENSIONS ARE ID3TTICAL WITH 
MAS 1 351 , HAS 1352 EXCEPT FOR LENGTH5. 

C. THREAD LENGTH (L t ) SCREWS HAVING A LENGTH LESS THAN THE MINIMUM 
BASIC THREAD LENGTH, SHALL BE THREADED AS CLOSE TO THE HEAD AS 
PRACTICABLE. 

D. LOCKING LENGTH (M) - MINIMUM C* FIVE (5) THREAD PITCHES. 

REGION OF MINIMUM EWGAGEHENT WITH FULL FEMALE THREAD REQUIRED 
TO MEET MIL-F-1821*0 REQUIREMENTS. LOCKING ELEMENT WITHIN "M n 
REGION MUST DEVELOP REQUIRED TORQUE WHEN TESTED II ACCORDAHCB 
WITH MIL-F-I 82 I 4 .O LENGTH OF LOCKING ELEMENT FXY BE MORE OR 
LESS THAN "M" PROVIDIMO ALL OTHER REQUIREMENTS ARK MET. 

B. LENGTH OF POINT LEAD (N) - ONE (1) COMPLETE THREAD PLUS 
UNTHREADED PORTION OF SJD. FOR EASE OF STARTING, LOCKING 
ELEMENT SHALL NOT BE EFFECTIVE WITHIN THIS AREA. 


3. DESIGN REQUIREMENTS: 

A. SELF-LOCKING ELEMENT SHALL BE STRIP TYPE IN ACCORDANCE WITH 
HIL-J-18240. 

B. MATERIAL: CRES IN ACCORDANCE WITH FF-S- 86 . 

C. FlM\«>V\'. P*SSIVKT£ iw ACCORDANCE WVTV\ FF-5-8& 

PROCURE ONLY FROM APPROVED SOURCES LISTED IN ND 1002034 FOR THIS DRAWING. 
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REQUIREMENTS 

1. GENERAL 

A. INTERPRET DRAWING IN ACCORDANCE WITH MIL-D-70327. 

B. SUPPLIER SHALL CONFORM TO THE QUALITY ASSURANCE PROVISIONS 
SPECIFIED IN ND 1015404, CLASS 3. 

C. PRESERVATION, PACKAGING. PACKING AND SHIPPING SHALL BE IN 
ACCORDANCE WITH HIL-P-3131, LEVEL A. 

D. TAPE SUmLL BE WOUND ON SPOOL OR ROLLS OF 250 YARDS IN 
ACCORDANCE WITH MfL-T-713. 

2. INSPECTION AND ACCEPTANCE 

A. PACKAGE AND SHIPPING CONTAINER SHALL BE MARKED WITH NASA 
DRAWING NUMBER. REVISION LETTER, MANUFACTURER'S PRODUCT 
IDENTIFICATION AND ESTIMATED SHELF LIFE IN ACCORDANCE WITH 
MIL-STD-129. 

B. TAPE WIDTH: PER TABLE I 
TAPE THICKNESS: PER TABLE I 

C. COLOR: PER TABLE I 

D. BREAKING STRENGTH: PER TABLE I, TESTED IN ACCORDANCE WITH 
METHOD 4102 OF FCDEHAL SPECIFICATION CCC-T-191. 


DESIGN REQUIREMENTS 

A. MATERI. .: POLYESTER FIBERS, BRAIDED, FLAT 

B. FINISH: RUBBER, SYNTHETIC (STYRENE BUTADIENE) NON-FLAKING, 
NON-CORROSIVE 

FUNGUS RESISTANCE SHALL BE IN ACCORDANCE WITH MIL-T-713 
EXCEPT THE TYPE 0- TAPE TESTED SHALL BE THE TAPE SPECIFIED 
ON THIS DRAWING. 

WORKMANSHIP SHALL BE IN CONFORMITY WITH MIL-T-713. 


TABLE I 


DASH 
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COLOR 

WIDTH 

THICKNESS 

STRENGTH 
LBS. MIN. 

VENOOR 
PART NC. 

001 

NATURAL 

(WHITE) 

.0501.008 

.0081.003 

15 

21D96 

(NATURAL) 

t#02 

BLACK 

.0501.008 

.0081.003 

15 
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(BLACK) 

003 

NATURAL 

(WHITE) 

.0901.014 

.01251.0030 

50 

18D96 

(NATURAL) 

004 

BLACK 

.0901.014 

.01251.0030 

50 

180% 

(BLACK) , 


BLACK 
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80 
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0C6 

natural 

(white) 
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PI 15*.0030 

32 

22D96 

(natural) 

007 

BLACK' 

,0621.008 

.01151.0030 

32 

2 ? D 96 
BLACK 
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GUDEBROO BROS. SILK CO., INC. 
12 SOUTH 12TH STREET 
PHILADELPHIA 7, PA. 


PART NO: SEE TABLE I 
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REQUIREMEMTS 

1. G»£NERM_ 

A. INTERPRET DRAW1-KlCa IN ^CCORDAMCE WITH 
STAKIDARDS PRESCRIBED BY MIL-D-10321. 

B. SUPPLIER SHALL CONFORM To THE QUALITY 
ASSURANCE PROVISIONS AS SPECIFIED \N 
ND ICIEA-OA-^ CLASSY. 

C. EACH SHIPPING, AND UNIT CONTAINER SHALL 
BEPERKAAWENTLY AND LEGIBLY MARKED 
WITH THE MANUFACTURER'S NAME AND/OR 
SYMBOL ITEM NAME NASA DRAWING NUMBER, DA5H NUMBER 
AND REVISION LETTER, NET CONTENTS, LOT 
NUMBER, DATE OF MANUFACTURE AND 
EXPIRATION DATE. FOR THE MATERIAL. WHEN 
STORED AT A TEMPER ATURE BELOW IOO°F 
INCLOSED CONTAIKJER.S, AND MIXING, RATIOS. 

2. ACCEPTANCE AND INSPECTION 

A. COMPOSITION: THE COATING, MATERIAL 
SHALL CONSIST OF THE FOLLOWING TWO 
COMPONENTS PACKAGED SEPARATELY AND 
SUPPLIED in a. two - CONTAINER KIT OF THE 
CORRt C_T MIXTURE RATIO BY VOLUME 
C THREE PARTS COMPONENT NO. I AND ONE 
PART COMPONENT NO. Z). 

1. COMPONENT NO.I: POLYESTER RESIN 
BASE COMPOUNDED WITH COLOR, 
EXTENDER, INERT PIGMENTS, AND 
NECESSARY ADDITIVES, AND SOLVENTS. 

2. COMPONENT NO. Z: CON VERT y^CATALYST) 
REBIN SOLUTION) WITH SUITABLE 
SOLVENTS, 


REVISIONS 

SYM 

ZONE 

DESCRIPTION 

DR 

CHK 

DATE 

APPROVED B 

“ 


INITIAL RELEASE CLASS A 

PER TDRR ZZZl? 




if/ 


A 


REVISED PER TDRR 25206 




Uk 


te 


REVISED PER TDRR SSO&t 


F-V. 


sn 


c 


REVISED PER TDRR 25746 



bil-OL 




C. VISCOSITY: 


I. COMPONENT NUMBER 1:50 SECONDS, 
MAXIMUM, ZAHN CUP NO. 5 

2.. COMPONENT NUMBER2: 20 SECONDS, 
MAXIMUM, ZAHN CUP NO. Z 

3. MIXED COATING,: 3A SECONDS, 
MAXIMUM, ZAHN CUP NO. 3 

D. WEIGHT ( METHOD 4IB40F FEDERAL 

TEST METHOC STANDARD NO- 14-1) 

1. COMPONENT NUMBER It WEIGHT SHALL ©e 
AS 5R£CIF,£D IN TABLE J. 

2. COMPONENT NUMBER 2: S.Z2 10-2 

OOOVODS PER GALLON) 

3. MIXED COATING,: WEIGHT S*-All BE 
A3 SPECIFIED IN TABLE i 

E. CONDITION IN CONTAINERS : 

1. COMPONENT NO. I SHALL NOT SETTLE, 
SEPARATE, LAKE NOR THICKEN TO 
a decree that it cannot be 

EASILY REOISPERSEO BY 
STIRRltNG, WHEN TESTED PER 
METHOD SOU OF FEDERAL TEST 
METHOD STANDARD NO* I 4 l . 

2. COMPOKJEUT NO. Z SHALL NOT 
THICKEN IN THE CONTAINER. 


B. COLOR OF MIXED COATING, : THE COLORS 
SHALL BE AS SPECIFIED IN TABLE X. 

COLORS SHALL CONFORM TO THE COLOR 
NUMBERS OF FEDERAL STANDARD 
AS SPECIFIED IN TABLE X WHEN TESTED 
TO METHOD A-2.SD OF FEDERAL TEST 
METHOD STANDARD NUMBER 14.\ EXCEPT THAT 
ONLY THE ITEMS DESCRIBED ON THIS DRAWING WHEN PROCURRED FROM THE VENDOR LSTED HEREON ARE 
APPROVED BY MIT/IL. A SUBSTITUTE ITEM SHALL NOT BE USED WITHOUT PRIOR TESTING AND APPROVAL 

BY MIT/IL. THE COLOR OF THE ©LACK COATING MAY BE SLACKER THAN THE FED-STp-595 _ _ 

ANP THE COLOR OF THE WHITE COATluG MAY BE WHITE R 1UAN THE FEP-^TD-5^5 COW TENT SHALL BE AS 
APPROVED SOURCE OF SUPPLY 

REFLECTIVE PRODUCTS DIVISION) 

MINNESOTA MHOIKJG* AND MANUFACTURING CO. 

ST. PAUL, MIIKJNESOTA 


DESIG.N REQUIREMENTS (ALL TEST METHODS PER 
FEDERAL TEST METHOD STANDARD 
NUMBER 141 UNLESS OTHERWISE. SPECIFIED) 

A. PHYSICAL REQUIREMENTS^QUANTITATIVE): 

I. SOLIDS (METHOD 404C): 

A. COMPONENT NUMBER I: SOUQS 


SPECIFIED IN TABLET 1 


TA £>LE 1 


NASA 

DASH 

KIO. 

K\C 

DASH 

NO. 

SOURCE OF SUPPLIER'S - 
PRODUCT DESIGUATTCIO 

OOI 

eooi 

4-01 -CIO 

ooz 

zooz 

40 1 - Avio 

003 

Z003 

401 - B2 


KIC 

NO. 


74 4 714 8 2 0 01 
THRU 2003 


UNLESS OTr^RWISE SPECIFIED 
DIMENSIONS ARE IN INCHES 
CAPACITOR VALUES ARE IN M f 
RESISTOR VALUES ARE IN OHMS 
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± - ±: - ± - 

DO NOT SCALE THIS DRAWING 


REQD 


PART OR 

MATERIAL 

NOMENCLATURE OR 

FIND 

IDENTIFYING NO. 

OR NOTES 

DESCRIPTION 

NO. 


MIT 

INSTRUMENTATION LAB 

CAMBRIDGE. MASS. 


DRAWN M.ME.L'ZORIO 
CHECKED<2&«^£ 
APPROVED 
APPROVED 


Q-20ES 
20*06. (J 


APPROVI 

MIT 




IUIRED PER LETTER 


LIST OF MATERIALS 


MANNED SPACECRAFT CENTER 

HOUSTON. TEXAS 


COAT) NIG KIT, 

LIGHT- DIFFUSING,, 

SOURCE CONTROL DWG 


ODE IDENT NO. 





—.DATE 


3 - 

L 2 



DRAWING NO. 

1012543 


| SHEET 















































































KftNMCNT DRAWING* SPECIFIC ATIJNS. OR OTMKA 0 


-IT PROCUREMENT OPERATION. THf UNITEO STATES •<_ 

'T THtRCkT INCURS NO RESPONSINtUTV NOR ANT OBLIGATION WHATSOEVER: 
™ THE FACT THAT THE GOVERNMENT HAY HAVE FORMULATED. FURNISHED 0« 

IH ANY WAY StfPPLIED THE SAIO Df •—•"'•***— —-— -*-* • 

NOT TO RE RESAROtO RY INPLIC- 

LICENSING THE HOLDER OR ANT OTHER PER* 

INQ ANY GIANTS OR FERHIS'K>r ““- 

PATCNTCO INVENTION THAT HAY IH 


I 


B. COMPONENT HUMBEQ Z: AO t 2 PF.RCEIOT 
BY W E\6iHT 

C. MIXE.D COAT I KOGut SOLIDS CONTENT 
SHALL BE AS SPECIFIED IN TABLE I 

2. PIG»MEK)T ik) MIXED COAT I DC* (METHOD 
4-0-2. 0 : SO PSRCEUT BY WEIGHT., MINIMUM 

3. REB»|k) SOLIDS IM MIXED GOAsTIUS, ( METHOD 

404-\") \ B PERCENT BY WEIGHT, 

MlkJI MUM 

A. F|UEklE-GS OF Gd^UOO (METHOD AA\\V 
A COMPOK16UT UOMBE2 \: 3,Mlk)lM0M 
E>. MI^ED COAT\k>6| *. BMlKJIMUM 
B. DRYHOG, REQU\RME-kTr^. OF MIKED COATIkXS,: 

1. AIR- DRY AT 111 2.°F (METHOD AO(o\) 

A. SET-TO-TOUCH 20 MIUOTEB , MAXIMUM 

B- DUST-FREE (COTTOM Fl&EE METHODV- 
zs Mlk)UTE:<5», MAXIMUM 

C. TACK-FREE. ( FUOGER METHOD^ '* 

30 MIIOUTEB, MAXIMUM 

D. DRY FOR RECOA.Tuo<3i : I HOUR)MAXIMUM 

E. DRY HARD : 2 HOURS, MAX'. MUM 

FT DRY-THROUGH : 24 HOURS , MAXIMUM 

FULL HARDUESSc. 3Z HOURS, MAXIMUM 

2. FORCE - DRY AT \BO T 3. G°F CMFTHOD 40G\) 

A. DRY-THROUGH : I HOUR, MAXIMUM 

B. FULL HAFDVOESSt Z HOURS MAXIMUM 

3. FORCE-DRY AT 250 ± 3.Co°F {METHOD 4O<b0 
A- DRY-THROUGH: 30 Ml IUUTES, MAXIMUM 
B. FULL-HARDMES5: I HOUR, MAXIMUM 


C. 


D. 


c. 
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STORAGE STABILITY (METHOD 414XV 
THE SEPARATELY PACKAGED OOMPOUEkTS 

shall be usable WHCU STORED FOR A 
MIUIMUM OF \Z MOUTH'S \*0 CLOSED 

conxahoers at a maximum 
temperature of \oo°f. 

POT-LIFE. STABILITY: THE MIXED COATHXA 
SHALL BE SUITABLE FOR USE FOR A 
MIIOIMUM OF EIGHT HOURS WHE.O 
STORED HO A COVERED PARTLY FILLED 
COMTAIIOER AT ROOM COVUDITIODB- 
THE MAXIMUM VISCOSITY SHALL EE 
34- SECONDS WHEIO MEASURED WITH 
A ZAHN CUP MO, 2. AT T'U2°F 


E. SELF - LI FT I kks. PRC RERTIES : COATINGS 
SHALL MOT EXHIBIT LlFTlkXS* OR 
OTHER SURFACE irregularities* 

WHEVJ TESTED AS FOLLOWS: 

SPRAY MIXED COATIIOGTOA DRY F.LM 
THICKNESS OF I.ETO 3.0 MILS Ok) 
TAIO O. 020 I MCH THICK 20I4-T6 
ALUMINUM SHEET PAVELS . 

PAVELS SHALL HAVE SEEM PREVIOUSLY 
CHEMICALLY FILM TREATED HU 
ACCORDANCE WITH MIL-C-SS4I, 

TYPE IOR31, GRADE A-,B,ORC, 

CLASS 2. SPRAY A SECOMD COAT 
AT OUE-HOUR AIR ORVllOG, TIME To 
OKUE. PAklEL AKJD A Z4-- HOURS 
AIR- DRY! UPTIME TO THE SECOND 
PMOEL. 

F. ODOR (METHOD 4-4-OlV- THE OOQR. OF 
THE COMPOUEUTS DURlUG MlXlUG 
AUD APPUCATIOU, ADD THE ODOR 
OF THE CURED FILM SHALL LOT BE 
MOTICEABLY OFFENSIVE KJOP. 

DIS AGREE AB L. E . 


TOXICITY: THE COATlkXG SHALL OOT 
CDUTAIU COU5TITUEUT5 OF KklOWU 
OR SUSPECTED TOXICTY-, EXCEPT 
THOSE DESCRIBED Ik) WRITING BY 
THE SUPPLIER- 
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C *ELATED TNCAETO. 




H. SPRATABILITY* (METHOD THE 

COATHO^ SHALL PRODUCE A. SMOOTH 
UNIFORM FILM WHEN UPRATED. 

X. SPECU LAR G»LC*=>S>: 

f. 6C-DE6EEE GLOSS CMETHOD 6>\Q\)\ 
ZERO, MAXIMUM 

2. 85-DECREE GLOSS (METHOD Co\ CSV- 
2, MAXIMUM 

d. TOTAL REFLECTAkjcs. (methoo 
total reflectance shall be as 
IMD\CATE.D IMTAELEI. 

K. OxY&EU ATMOSPHERE RESISTANCE; 
MO LOGS OF ADHESION MUD OOLY 
VE2.Y SLIGHT YELLOWIOG, OFTHE 
\MV-WTS COATIN&i FILM SHALL RGSULT 
OVJ STANDARD TEST panels (SEE 
NOTE^I EXPOSED TO A S PS IA 
OXVGG.IO ATMOSPHERE AT IZS°F 
FOR \4 DA(S. OXYGEN SHALL &G 
FLUSHED OUT ADD R.SPLAjC.SO GACH 
24 HOU12.S. 

L. ADHESION: MO FAILURE OF ADHESIOKi 
OFTHE DRY COATISJG FILM APPLIED 
TO THE STANDARD TEST PANELS 
CSSS. NOTE') NJOR. ' NTERCO AT ADHES\OU 
BSTVNSSM THE TWO COATS SHALL 
OCCUR NMHSNJ TESTED AS FOLLOWS'. 

MAKE TVsJO SCRIBE MARAS OKJS INCH 
APART THROU6H THE DRV COATUU6, 
F\ L.M OU TEST PANELS WITH FIRM 
FINGER PRESSURE-, APPL-Y A TWO - 
INCH LSWG*TH OF MASKIMC5, TAPS 
ACROSS THE SCRIBE MARKS AT 
A °><D DEGREE AKJGLS . REMOVE 
THE TAPS W\TH ONE ABRUPT 
POLL PERPENDICULAR TO THE 

panel surface, repeat test 
okj panels onj which a ssc-okjd 

COAT IS SPRAYED AT ONE'HOUR 
A\R DRYING TIMS TO OILS ^EST 
PAMSL ADD A * R4-HOURS Al S 
“DRYHOGTIMS TO A SECOND 
PAIOSL. 


1 


M. IMPACT RESISTANCE : THE DRY COATING, 

F\LM SHALL WITHSTAND \0 INCH-POUNDS 
Reverse impact whgvj standard test 
PAKJSLS CSSS NOTE') ARE TESTEO FRjOM 
THE LUOCOATEO SIDE OS\L<G THE GARDNER 
IMPACT TESTER. NO FILM FAILURE SHALL 
e»S VISIBLE UNDER. FOUIR-PCWse 
MAGNIFICATION- 

N. SCSue>SHU<G EESISTAtOCB : TVHS DC < F\lM 
SV-' ALL NOT BURNISH NOS FAIL TO 
CONFORM TOTHS SPECULAR GLOSS 
ADD TOTAL REFLECTANCE SSC^O\R!EMEUTS 
NOTGO HEREON VUHSD TESTED TO 
METHOD CGlA-b. 

O FLEXIBILITY: NO CLACKS NOIR. LOSS OF 
ADHESION OF THE OSRY CCATlNka, FILM 
SHALL RESULT WHEN STANDARD T EST 
PANELS (SEE KUOTS^ A&S *SUCCSSfi>FULLY 
TESTED) TO A 3/S I INCH MANDREL PEYC 
ASTM H31 - CoG . 

P CHEMICAL RESISTANCE . NO VISIBLE 

FAILURE OF FILM ADHESION OR INTEGRITY 
SHALL RESULT WHEU STANDARDTEST 
PANELS (SEE DOTS'') ARE TESTED PSS 
METHOD GOII after BEINCi IMMERSED 
FOR 2.4 HOURS AT IT ± 5° F UU THE 
SOLUTIONS SHOWN BELOW ’■ 

I. DISTILLED VMATSS 

Z. ETHTLENc g,lycol(i.zethandiol) 

PEFZ MIL- E-H5'OO j 50% BYWElfeHT 
AND DISTILLED WATE.C, SO % S»Y 
WEIGHT. 


t— 
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__ 2D 0OVC«K«CMT PWOCUftCNCNT OPERATION. THE CHI TED STATU •OVUH- 
li«T THEREBY INCURS NQ RCSPONSIBIUft ,<Ot ANT OBLI0ATION WHATSOEVER: 
NB THE PACT THAT THE SOVKft: MCNT NAT HAVE FORMULATED, FURNISHED. OR 
WAY SUPPLJEDJHE SAID DRAWINGS SPA'"'*»rATKHIS OR OTHU DATA IS 

--“T PERSON OR CORPORATION. OR COMVCY- 

) NANUfACTURfi. USC. " - - 


PATENTED INVENTION Tl 




RLM HKBDkieSB SHM.L Be FULLY 
eECOVEE.EO WITH\M FOUR HOO&S ME 
- D£VHOG«u IF AKJY SLU.HT SOFTENUOGi OF 
THE F\LM ee/SULTETD PEOM IMME12SIOO 
\Ki TWE «5»OLUTIOOS ■ 

AFTEE iMMEv^SIOki THE FA.k)ELS> 
SHALL ©>£ NKIASHEIO iso WATEI2. AJOD 

AlE-DRltED AT AM Bl EKJT COK) DlTI OIO«S 

foe Fooe woues. 

9 . ENVIKONMESJTAL BeC^UHZEMeiOTS. 

\. TEMPESATU&E Bes>\ST/\KJC-E; THE 

film shall Conform to 
THE SPECULAE 6 LOSS AND TOTAL 
VEFLECTAkJCE SEQUieeMetOTS 
NOTEO HE^EOKJ KFTE&. 

SOFAAECTEO To ATEMPEEATU&E 
OF 200° “ Foe SIXTEEN HOURS. 
A SLIGHT DARKEN\N<5 
of THE white CO at \ so g* film is 
PERMISSIBLE. 

Z. VACUUM EM\SSION:THERE SHALL 
BE A MAXIMUM OF \% WEIGHT 
LOSS WHESJ DRY FILM COATING IS 
SuS-^CTED To A. VACUUM OF 
A.S X \0 ~S MM OF H* FOR SEVEU 
D>ACYS. 


, THE DRY FILM 5HALL CONFORM TO THE 5PFCUUR ^t05i 
A KID TOTAL REFLECTANCE REOUI REMESiTS 
NOTED HEREON AFTER BEING SUBJECTED TO A 
VACUUM BKJVI Roumeut ofCo-gmm 
OF H?- OE LESS FOE EIGHT DAsYS 
WHILE. ©BltOG, SUBiECTSDTO OsJE 

(l)SOLAB CODSTAtOT OF ^AlDIATIONJ 
IKJVBI2 M ITTEIOTLV, THE total 
DU eATlOU DUElKJSy THE EISHT DAV 
PERIOD OF SUCH y^ADIATIOD 
DXPOSU &6 SHALL E»E A MlKJlMUM 
OF TWELVE HOOES. 

MO IKJDWIDUAL EKPOSUEE SHALL BE 
LESS THAIO OVOE HOJ^ DUEAT|0*0 
AUD THE MINIMUM INTERVAL 3ETkVG€lO 

A.MV two ExPosuees shall be za 

HOODS. A SLICTHT DARtCENIlNG* O F THE 
WHITE COATING - FILM IS PER M l SSl&LE. 


NOTES 

1. 5TAUDA&D TEST 'PANELS*. TESTING,. 
UklLESS OTHERWISE SPEC! FI SO, SHALL ©E 
TEZFOR.MED OSO O.OZo IMCH ThlCiC 

2o\4 -tC o babe aluminum sheet, the 
SHEET SHALL HAVE BEEN PSEYIOUSUV 
CHEMICALLV FILM TREATED ISO AOCOCOANC6 
WITH M\L-C- 5541 TYPE X 0(2 XL 
GRADE A t S ( oeC CLASS E. OuE SIDE 
OF TEST PAtOEL SHALL ©E SpCM^L 
WITH M.XED COATIVJ4 TO A tj^Y Fl LM 
~T h 1 cVlkj ess of \.s to 3,0 Ml os. 

POB CHEMICAO BESlSTAKJCe IMMESSlOO 
TESTS C. SEE BEC^dIBEMTDT P) 

CO ATI NOG, SHALL BE APPLIED TO BOTH 
SIDES MOD ALL EDGES. 

famous -shall be ai e - dried foe 

S^VEJO DAVS AT AM&IEIOT COSODlTIOMS 
oe. FORCE DRIED AT ITS’ 0 F FOR 

two hours before testing,. 

2. REF: REFER TO ND 1002277 FOR APPLICATION PROCEDURE. 
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TABLE 1 CONTINI 

;cd 

NASA 

PASH 

K.C, 

COLOR 

ZSEFX 

WEI^HTCPCONDS PF? GALLON; 

SOLI DSC PERCENT w MWV 

ComP^kcnt 
voo. 1 

MW V£P 
COATING 

c OMPtfNewr 

MO. 1 

MIXED 

COATING 

COl 

BLACK 

lO-3± C.5 

(O.liO.S' 

7 2±2 

£>423 

002 

white 

U *73 £0.50 


72tZ 

£>4 ±3 

rcoz 

SRAV 

TW^S' 0.5 

[O.Q±O.S 

7411 

&6±3 


TABl-E L CONTINUED 

NASA 

DASH 

NiO. 

COLOR 

COLOR 

MO, 

TOTAL 

RBFLECTAOCE 

OOI 

BLACK 

31QBS 

3°/o MAXIMUM 

002 . 

WHITE 1 

m 

© 

S 

&5 MINIMUM 

003 

GRAY 

3G23I 

20 MINIMUM 

25 MAXIMUM 
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ALL leads TO SC CUPPED .0/0-.050 BEYOND A/CL os 
r/LC W/TH P/ND NO./S PER NO 1002/63, COCOP SLACK 
NUMBERS PRCCECVNG P/ND NUMBER DENOTE QUANT/TY 
S££ /0/40A7 COP POS/T/ON/NG OP PROGRAM TASS 


9. blac/c dot /noktatbs tn/pd lbpbl m/p/ns 
,0 CPOSS NATCP/AKS- /ND/CAPES SB COMO LBRBC /» '/AV/VD 
// ALL h//P/NO PEP N/P/NO STANDAPO A/C . OOBOOJ 

N. UNUSED CONNECTOR LEADS MAYBE CUT PLUSH TO +.030 PPOM UPPER 
SURFACE OP P/ND NO. 2 AND EXCESS!YE LEAD HE/GNT A M/N OP 
.0 30 ABOVE Tnp. H/GHE3T NElC OP EACH LEAD 
IS. NO BARE A/p£ OR COMPONENTS TO SHOW THRU POTT/NG 
/A POTT/NG TO BE PLUSH OR BELOW TOP OF VENT NOLES OP P/RD NO./ 
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Failure 

Indicator 

No. 1007551 














DATE 26 MAY 65 



REF. 

NO. 

DESCRIPTION & 

part number 

S/N 

REMARKS 

INSP. 

7 

'800 CPS x% 
Power Ampl. 

No. 1007547 













8 

800 CPS AAC, 

Filter and 

Multivib. 

No. 1007546 













9 

800 CPS 5% 

Power Ampl. 

No. 1007548 




























































DATE 


26 MAY 65 














































































































































































































































APOLLO G &N 

EQUIPMENT HISTORICAL RECORD 
DATA SHEET_J_OFJ5_ 

TRAY 3 




REF. 

NO. 

DESCRIPTION & 
PART NUMBER 

S/N 

REMARKS 

INSP. 

7 

1 X IRIG Diff. 

Ampl. & PVR 

No. 1007507 













8 

X PIPA 

Calibration 

No. 1007509 













9 

Y PIPA 

Calibration 

No. 1007509 













10 

Y PIPA Binary 

Current Switch 

No. 1007527 













11 

Y PIPA 

Interrogator 

No. 1007519 













12 

Y PIPA AC Diff. 

Ampl. 

No. 1007517 














DATE 26 MAY 65 



APOLLO G8N 

EQUIPMENT HISTORICAL RECORD 
DATA SHEET_I0_Of-21_ 

TRAY 3 



00001 * 

r._D_ 


INITIAL TDRW 


19621 U 


APOLLO G8N 

EQUIPMENT HISTORICAL RECORD 
DATA SHEET JJL OF-£L_ 

TRAY 4 


mo 00001 

REV._5- 

INITIAL TORR 


19621 



























































































































































































































































REF. 

NO. 

DESCRIPTION & 

PART NUMBER 

S/N 

REMARKS 

INSP. 

7 

Z IRU Ternary 

Current Switch 

No. 1007516 













8 

Z PIPA 

Calibration 

No. 1007509 













9 

Z PIPA Binary 

Current Switch 

No. 1007527 













10 

Y IRIG Pulse 

Torque Gyro 

Calibration 

No. 1007521 













11 

Y IRIG DC Diff. 

Ampl. & PVR 

No. 1007507 













12 

Z IRIG Pulse 




Torque Gyro 




Calibrate->n 

No. 1007521 




| 





DATE 26 MAY G5 



REF. 

NO. 

DESCRIPTION L 
F A RT NUMBER 

S/N 

REMARKS 

INSP. 

13 

X IRIG Ternary 

Current Switch 

No. 1007516 




















































































DATE 26 MAY 65 



REF. 

NO. 

DESCRIPTION & 
PART NUMBER 

S/N 

REMARKS 

INSP. 

1 

Fran.e Assembly 
Tray 5 

No. 1007575 













2 

OG CDU Encoder 

No. 1007554 













3 

MG CDU Encoder 

No. 1007554 













4 

IG CDU Encoder 

No. 1007554 













5 





Lock Relay 

No. 1007561 










6 

Forward-Back- 

ward Counter and 

Computer Output 

No. 1007558 















REF. 

NO. 

DESCRIPTION & 
PART NUMBER 

S/N 

REMARKS 

INSP. 

7 

OG CDU DAC 

No. 1007555 













8 

MG CDU DAC 

No. 1007555 













9 

IG CDU DAC 

No. 1007555 

























































DAT E 26 MAY 65 


DATE 26 MAY 65 














































































































































































































































REF. 

NO. 

DESCRIPTION & 
PAR'i NUMJiTR 

S/N 

REMARKS 

INSP. 

1 

Frame Assembly 





Tray 6 





No. 1007576 

_ 








2 

OG CDU Motor 





Drive Ampl. ana 




Selector Ckt. 





No. 1007557 




3 

MG CDU Motor 





Drive Ampl. and 





Selectoi Ckt. 





No. 1007557 




4 

IG CDU Motor 





Drive Ampl. and 





Selector Ckt. 





No. 1007557 




5 

CDU Resolver 





Loads 





No. 1007510 









6 

800 CPS 5% 





Power Ampl. 





No. 1007548 










26 MAY 65 



REF. 

NO. 

DESCRIPTION & 
PART NUMBER 

S/N 

REMARKS 

INSP. 

7 

800 CPS A AC. 

Filter and 

Multivib. 

No. 1007546 



' 










8 

No. 1007546 

800 CPR 1% 

Power Ampl. 

No. 1007547 













9 

CDU Zeroing 

T ransformer, Re - 
lays, and Entry Re¬ 
lays No.1007564 

























































DATE 26 MAY 65 



APOLLO G8N 

EQUIPMENT HISTORICAL RECORD 
DATA SHEET_19.0F.25_ 


NO. 0Q001 

REV. -P 


II INITIAL TDRR . 



REF. 

NO. 

DESCRIPTION & 
PART NUMBER 

S/N 

REMARKS 

INSP. 

7 

IMU Temperature 

Indicating Alarm 
u- Backup Control¬ 
ler No. 1007518 













8 

PVR Delay 

Circuitry 

No. 1007218 









































































26 MAY 65 


0ATE 26 MAY 65 


















































































































































































































































REF. 

NO. 

DESCRIPTION & 
PART NUMBER 

S/N 

REMARKS 

INSP. 

1 

Frame Assembly 

Tray 8 

No. 1007578 













2 

Buffer Circuit 

No. 1007526 













3 

Two Speed Switch 

No. 1007522 













4 

Relay 

No. 1007567 













5 

SCT Moding 

No. 1007528 













6 

Shaft CDU DAC 

No. 1007555 














DATE 26 MAY 65 


APOLLO G&N 

EQUIPMENT HISTORICAL RECORD 
DATA SHEET_2L0FJ5_ 




APOLLO G&N 

EQUIPMENT HISTORICAL RECORD 

DATA SHEET J2_OF_25_ 

TRAY 9 


Mn ooooi 

rev._d_ 

INITIAL TDRR 


19621 



REF. 

NO. 

DESCRIPTION & 
PART NUMBER 

S/N 

REMARKS 

INSP. 

1 

Frame Assembly 
Tray 9 

No. 1007579 













2 

Buffer Circuits 

No. 1007526 













3 

SCT Trunnion 

Motor Drive 

Ampl. 

No. 1007581 













4 

Relays 

No. 1007567 













5 

Two Speed 

Switch 

No. 1007522 













6 

Trunnion CDU 

Motor Drive 

Ampl, 

No. 1007581 














DATE MAY 6 - 5 . 


































































































































































































































APOLLO G8N 

EQUIPMENT HISTORICAL RECORD 
DATA SHEET_24_OF25_ 

TRAY 10 


JDC 

no. oooor_ 

REV_ P 

INITIAL TDRR 



REF. 

NO. 

DESCRIPTION & 
PART NUMBER 

S/N 

REMARKS 

INSP. 

1 

Frame Assembly 
Tray 10 

No. 1007580 













2 

Photometer 

Electronics 

No. 1007559 













3 

GiN Subsystem 
Supply Filter 
(Optics operate) 

No. 1007590 













4 

G & N Subsystem 
Supply Filter 

No. 1007590 













5 

G & N Subsystem 

Supply Filter 

(operate) 

No. 1007590 













6 

800 CPS 5% 

Power Ampl. 

No. 1007548 














DATE 26 MAY 66 



REF. 

NO. 

DESCRIPTION & 
PART NUMBER 

S/N 

REMARKS 

INSP. 

7 

Modulator and 
Loop 

Compensation 

No 1007511 













8 

800 CPS 

Compensation 

No. 1007591 













9 

Signal 

Conditioner 

Power Supply 

No. 1007525 
























































DATE 26 MAY 65 




















































































































































REMOVE AND REPLACE 

JOB PGNCS COMPONENTS (LEM) 

J0C 17601 rev A page 1 pr 5 
INITIAL TDRR 30999 OS PSS 0 

SUBSYSTEM Guidance and Navigation 

ASSY. 


REMOVE and replace 

JOB PGNCS COMPONENTS (LEM) 

1 JDC 17601 REV A PAGE 2 OF 5 

SUBSYSTEM Guidance and Navigation 

1 ASSY 


DESCRIPTION Removal and replacement of primary guidance navigation and control system 

(PGNCS) components during system G & N Lab testing, or during disassembly of PGNCS 
after testing is completed. 


R«v. 

L#t. 

Dot# 

TDRR 

NO. 

PAGES REVISED 

A PPR 

IOVAL 

REFERENCES JDC's 12614, 

16013 and 12610. 

JDC 

D.S. 

MIT 

NASA 

A 

9-26-68 

36861 

1 

- 

EA CV 







r 









IMPORTANT See below. 






















INTERVAL As required 















TOOLS AND L Standard tool kit 
MATERIAL 2. Torque wrench 

3. Component cart 

4. Additional items, if needed, 
listed in table. 
















j 






1 






IMPORTANT 

Read all applicable cautions and notes in table 
I before ren oving or replacing a PGNCS com¬ 
ponent. All components must be removed 
with extreme care. The PGNCS contains 
delicate, sensitive instruments and has 
critical mounting surfaces and vulnerable 
connector pins and sockets. 

Refer to JDC 18100 for lubrication instruc¬ 
tions prior to engaging any screw or bolt into 
header hellcoil inserts, and for helicoll insert 
cleaning instructions after all testing has 
been completed or prior to spacecraft 
Installation. 

A. PREPARATION 

NOTE: If component is to 
be replaced, obtain spare 
component. 


1. Obtain tools and material listed 
for PGNCS component to be.removed or 
replaced. 

2. Perform JDC 12614. 

B. REMOVAL AND REPLACEMENT 

1. See JDC 12610 for coolant hose con¬ 
nection information. 

CAUTION: All electrical 
connectors with Jacking 
screws shall be removed 
and installed with extreme 
care to maintain proper 
alignment to avoid damaging 
pins or sockets. 

2. See table I for removal and replacement 
lequirements. 


VERIFICATION WITH UOL REQUIRED BEFORE USE 

DATE 6 SEP 66 


Table I. Removal and Replacement Procedures 


Component to be 
Removed or 
Replaced 

Remarks 

Replacement Requirements 

Electrical 

Connections 

Mounting Screw 

Torque 

(inch-pounds) 

Computer 
control and 
reticle dimmer 
assembly 


CCPDA, PI at P2 
of cable W-135; 

J1 at P3 of cable 
W-135 

No special re¬ 
quirement in 

G & N Lab; 
rests on unused 
portion of com¬ 
ponent mounting 
plate of SMF. 

LGC 

NOTES: 

1. It is necessary, to improve 
accessibility and avoid damage 
to the thermal interface of LGC 
with coldplate, to disconnect 
and remove LGC buffer assem¬ 
bly and its mount from above 
the LGC. 

2. Use two flat washers per 
mounting screw. Insure mount¬ 
ing screw j are tightened evenly 
to provide good contact bet.veen 
the LGC and the LGC coldplate. 

3. Insure that the LGC coldplate 
is purged and filled. 

LGC, A51 at P6 
of cable W-259 

14 mounting 
screws evenly 
torqued, in 8 
inch-pound in¬ 
crements, 60 
to 75 inch- 
pounds. 

DSKY 


DSKY, J9 at PI 
of cable W-143 

No special 
torque require¬ 
ments for mount¬ 
ing screws. 

PSA to/from 
coldplate on 
component 
mounting 
plate 

NOTES: 

1. It is necessary, to improve 
accessibility and avoid damage to 
to thermal Interface of PSA 
with coldplate, to remove 

DSKY and/or DSKY mounting 
bracket from proximity of 

PSA. 

"A" Harness 
between 56P2 
and 45J13 

18 mounting 
screws evenly 
torqued, in 3 
inch-pound in¬ 
crements, 20 to 

25 inch-pounds 
when PSA is 
without a cover; 

1 


DATE 8 SEP 66 


REMOVE AND REPLACE 

JOB PGNCS COMPONENTS (LEM) 

I JDC 11601 rev A PAGE 3 OF 5 

REMOVE AND REPLACE 

JOB PGNCS COMPONENTS (LEM) 

1 JDC 17601 REV A PAGE 4 OF 5 

SUBSYSTEM Guidance and Navigation 

ASSY 

SUBSYSTEM Guidance and Navigation 

ASSY 

Table I. Removal and Replacement Procedures (cont) 

Table I. Removal and Replacement Procedures (cont) 


Component to be 
Removed or 
Replaced 

Remarks 

Replacement Requirements 

Electrical 

Connections 

Mounting Screw 

Torque 

(inch-pounds) 

CDU to/from 
coldplate on 
compouent 
mounting plate 
on SMF 

NOTES: 

1. Improve accessibility and 
avoid damage to thermal inter¬ 
face of CDU with coldplate by 
disconnecting and removing 

TP A and mount from above 

CDU. 

2. Use two flat vashers per 
mounting screw. Insure mount¬ 
ing screws are tightened 
evenly to provide good contact 
between tie CDU header and 
the CDU coldplate. 

3. Insure that the CDU cold¬ 
plate is purged and filled. 

CDU, 40J53 at 

P3 of cable 

W-133 

12 mounting 
screws evenly 
torqued, in 3 
inch-pound in¬ 
crements, 29 to 

32 inch-pounds. 

PGNCS inter¬ 
connect harness 
group (LEM) 

(intei connect 
ham jss A) 

(int jr connect 
harness B) 

1. Before removing intercon ¬ 
nect harness, perform follow¬ 
ing: 

a) Set circuit breaker CB1 on 
ac power protection panel 
(on back of OIA) to OFF. 

b) Disconnect 56P21 of inter¬ 
connect harness from jack 
35AU1 on IMU. 

c) Connect portable tempera¬ 
ture controller to jack 

35AU1 on EMU. 

CAUTION: Exercise extreme- 
care when connecting harness 
plugs to PGNCS components 
minimize possibility of pin 
damage during mating. 

NOTE: JDC’s 

12603 and 12606 
contain proce¬ 
dures for par¬ 
tial connection of 
interconnect har¬ 
ness. The remain¬ 
ing connections are 
made during repair 
verification check¬ 
out. 



Component to be 
Removed or 
Replaced 

Remarks 

Replacement Requirements 

Electrical 

Connections 

Mounting Screw 

Torque 

(inch-pounds) 

(cont) 

NOTES: (cont) 

2. Use two flat washers per 
mounting screw. Insure screws 
are tightened evenly to provide 
good contact between PSA and 
coldplate. 


with a cover use 
28 mounting 
screws evenly 
torqued in 3 
inch-pound in¬ 
crements, 20 to 

25 inch-pounds. 

IMU to/from 

IMU mounting 
fixture 

In accordance with JDC 16013. 

CAUTION: Insure the portable 
tem|>erature controller is con¬ 
nected and operating when the 
coolant and power console is 
not used. Insure the IMU is 
purged and filled. 

IMU and PTA are matched com¬ 
ponents and must be replaced to¬ 
gether. 

IMU, J2 at P20 
of cable W-146; 
IMU, J1 at P21 
of cable W-146 

4 mounting 
bolts evenly 
torqued in 8 
inch-pound in¬ 
crements 55 to 

65 inch-pounds. 

PTA to/from 
PTA/PEA 
mounting fix¬ 
ture coldplate 

NOTES: 

1. IMU and PTA are matched 
components and must be re¬ 
placed together. 

2. Insure mounting screws 
are tightened evenly to pro¬ 
vide good contact between the 
PTA header assembly and the 
PTA/PEA coldplate. 

3. Insure that the PTA/PEA 
coldplate if purged and filled. 

4. Rotary table tilt axis to be 
approximately 0° and re tar v 
axis approximately -150°. 

PTA, J1S at P2 
of cable W-144; 
PTA, J19 at 

P19 of cable 
W-146 

23 mounting 
screws evenly 
torqued, in 3 
inch-pound in¬ 
crements, 29 
to 32 inch- 
pounds. 


DATE ^ SEP 66 


DATE 8 SEP 66 










































































REMOVE AND REPLACE 


JOB PGNCS COMPONENTS (LEM) 

JDC 17601 rev A PAGE 5 OF 5 

SUBSYSTEM Guidance and Navigation 

-AS£Y 


Table I. Removal ar*d Replacement Procedures (cont) 


Component to be 
Removed or 
Replaced 

Remarks 

Replacement Requirements 

Electrical 

Connections 

Mounting Screw 
Torque 
Inch-pounds) 

(cont) 

2. To Install interconnect har¬ 
ness, perform JDC's 12603 
and 12606. 

See JDC's 12603 
and 12606. 

See JDC's 12603 
and 12606. 


DATE S SEP 66 


















JOB STRAIGHTENING OF PIN CONTACTS 

.me 18080 rev A pare 1 nc 10 

INITIAL TDRR. D.S PGS * 

SUBSYSTEM n ' AND N SYSTEM 

ASSY 

DESCRIPTION Procedures for straightening bent pin contacts of Hughes and Deutsch 
connectors 


Rev. 

Let. 

Date 

TDRR 

NO. 

PAGES REVISED 

APPROVAL 

REFERENCES 

JDC 

D.S. 

MIT 

NASA 

A 

3-27-68 

35958 

All 

- 








f 









IMPORTANT 

See below 






















INTERVAL 

As required 















TOOLS AND Optical Gage 

MATERIAL GB 760978 

DC-4 Silicone Grease, MIL- 
S-8660 





























(2 or more bends), either 
before or after straight¬ 
ening, must be replaced. 

2. Review data package 

to insure that a pin contact 
requiring straightening has 
not been previously 
straightened. 

3. Record the pin number, 
connector number, con¬ 
nector type, and contractor 
of pin contact which Is 
straightened on discrepancy 
report 675. 


IMPORTANT: 1. Hughes 
pin contacts bent less than 
5° may oe used . ithout 
straightening; pin contacts 
bent less than 20° nuv be 
straightened only once; 
pin contacts bent beyond 
20° may not be straightened. 
Deutsch pin contacts bent ly 
to 10° may be straightened 
only once pin contacts bent 
beyond 10° may not be 
straightened. Pin contacts 
containing compound bends 


VERIFICATION WITH SJDL REQUIRED BEFORE USE 

DATE 


JOB STRAIGHTENING OF PIN CONTACTS 

SUBSYSTEM G AND N SYSTEM 

1. Check alignment of pin contacts of con¬ 
nectors listed in table I as follows: 

NOTE: The reticles and adapters for 
optical gage GB7G0978 were designed for 
Deutsch connectors only. When checking 
pin alignment of Hughes connectors, inter¬ 
polation is necessar' as specified in pro¬ 
cedure for Hughes Pin Contacts. Use eye¬ 
piece of optical gage GB760978, without 
adapter, and microfilm GB765637 when 
checking pin alignment of Hughes con¬ 
nectors. 

a. Select reticle comparator or microfilm 
GB765637 (part of optical gage, GB760978) 
with a mask diameter D, which is slightly 
smaller than inside diameter of connector 
(see figure l). Insure that reticle comparator 
pattern is same as pin pattern of connector 
being checked. 





Figure 1. 

b. Attach selected reticle comparator to 
magni f! er. Place magnifier on connector as 
shown in figure 2. 

c. Determine pin alignment using mag¬ 
nifier as follows: 

NOTE: Care should be taken when viewing 
through magnifier so that parallax does 
not give effect of bent pins. Move con¬ 
nector to various positions in order to 


i JDC 1*060 REV A PAGE 2 QF ID 

-ASSY 

minimize effects of parallax. 



Figure 2. 

HUGHES PTN CONTACTS 

1. Rotate magnifier on connector until a 
straight line on reticle comparator is 
aligned to one row of pins. Position 
magnifier such that reticle of bent pin 
is midway between adjacent pins (see 
figure 3). 

2. If axis of pin falls within center circle, 
pin alignment is satisfactory (see 
figure 3). If axis of pin falls between 
inner and outer circles or if edge of 
pin falls within outer circle, pin re¬ 
quires straightening (see figures 4 and 
5). If edge of pin falls outside of outer 
circle, pin cannot be straightened and 
requires replacement (see figure 6). 

DEUTSCH PIN CONTACTS 

3. Rotate magnifier on connector until 
three lines on reticle comparator 
align with rows of pins (see figure 7). 
Select a position which allows maxi¬ 
mum number of pins to appear within 
inner circles on reticle comparator. 


DATE 


jQ§ STRAIGHTENING OF PIN CONTACTS_I JOC 18080 REV A RACE 3 OF 10 

BUBTfTEM G AND N SYSTEM_I AMY 



DATE 



DATE 
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4. If axis of pin fails within center circle, 
pin alignment is satisfactory (see figure 

‘ 8) If axis of pin tails between inner 

and outer circles, pin requires straight¬ 
ening (see figure 9). If axis of pin 
falls outside outer circle, pin cannoi be 
straightened and requires replacement 
(see figure 10). 

Repair Procedure 

2. Straighten bent pin using a suitable tool 
which will not further degrade the contact by 
denting or scratching the plated surfaces. 

The bent contact may be straightened with 

a specially designed tool, an adapted plastic 
tool, or a mating socket contact where 
feasible. 

3. After the contact has been straightened, 
apply a thin film of DC-4 silicone compound 
to the area where the bend occurred. 

4. Remove all excess DC-4 silicone com¬ 
pound from pin contact. 



Figure 9. 



Figure 10. 


Table I. List of Connectors 


Location 

Reference 

Designation 

Connector 

Type 

Contractor 

AGC (inside) 

BLOCK I 

05A7J2 

Deutsch 

RAY 

AGC to PSA and G&N to 

0SA5P1 

Deutsch 

RAY 

Spacecraft Harness 

05A5P2 

Deutsch 

RAY 


05A5P3 

Hughes 

RAY 


05A5P5 

Deutsch 

RAY 


05A5P6 

Deutsch 

RAY 


05A5P7 

Deutsch 

RAY 

CDU 

40A1P1 

Hughes 

AC 


40A2P1 

Hughes 

AC 


40A3PI 

Hughes 

AC 


40A4P1 

Hughes 

AC 


40A5P1 

Hughes 

AC 

Control Electronics 

50A4J1 

Hughes 

AC 

D and C Electronics 

50A3J1 

Hughes 

AC 

Eyepiece Stowage Unit 

15P1 

Hughe8 

KIC 


15J i 

Hughes 

KIC 


15J2 

Hughes 

KIC 


15J3 

Hughes 

KIC 

G&N Harness 

56J1 

Hughes 

AC 


56J2 

Hughes 

AC 


56J3 

Hughes 

AC 


56J4 

Hughes 

AC 


56J5 

Hughes 

AC 


56J6 

Hughes 

AC 


DATE 


DATE 


JOB STRAIGHTENING OF PIN CONTACTS 

| JOC 18080 MV A EADC 7 OF 10 
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Table I. List of Connectors (cont) 


Location 

Reference 

Designation 

Connector 

Type 

Contractor 


BLOCK I (cont) 



G&N Harness (cont) 

56J8 

Hughes 

AC 


56J9 

Hughe6 

AC 


56J10 

Hughes 

AC 


56J21 

Deutsch 

AC 


56J22 

Deutsch 

AC 


56J23 

Deutsch 

AC 


56J24 

Deutsch 

AC 


56P1 

Hughes 

AC 


56P4 

Deutsch 

AC 


56P5 

Deutsch 

AC 


56P8 

Deutsch 

AC 


56P9 

Hughes 

AC 


56P10 

Hughes 

AC 


56P13 

Hughes 

AC 

G&N Indicator Control Panel 

50A1P1 

Hughes 

AC 

IMU Control Panel 

50A2* 1 

Hughes 

AC 

Main Panel DSKY 

05A8J1 

Hughes 

RAY 

Navigation Panel DSKY 

05A6P1 

Hughes 

RAY 

OUA 

65A1J1 

Deutsch 

KIC 


65A1J2 

Deutsch 

KIC 


65A2J1 

Deutsch 

KIC 

OUA Eyepiece Heaters 

65 A IP 1 

Deutsch 

KIC 


65A2P2 

Deutsch 

KIC 


65A2P3 

Deutsch 

KIC 


J0# STRAIGHTENING OF PP’ CONTACTS 

| JDC 18080 BCV A PACE 8 Of 10 

•UMTSTCM G AND N SYSTEM 



Table I. List of Connectors (cont) 


Location 

Reference 

Connector 

Contractor 


Designation 

Type 



BLOCK I (cont) 



SCA 

30A1J1 

Hughes 

AC 


30A1P1 

Hughes 

AC 

Tracker Electronics 

45A12J1 

Hughes 

AC 


BLOCK II 



"A” Harness 

56P1 

Deutsch 

AC 


56P2 

Deutsch 

AC 



Deutsch 

AC 


56P4 

Deutsch 

AC 


56P5 

Deutsch 

AC 


56P6 

Deutsch 

AC 


56P7 

Deutsch 

AC 


56P8 

Deutsch 

AC 

"B” Harness 

56P13 

Deutsch 

AC 


56P14 

Deutsch 

AC 

"C" Harness 

56P12 

Deutsch 

AC 

,r D" Harness 

56J1 

Deutsch 

AC 


5«J2 

Deutsch 

AC 


56J3 

Deutsch 

AC 


56J4 

Deutsch 

AC 

DSKY 

05A2J9 

Deutsch 

RAY 

"E" Harness 

56P24 

Deutsch 

AC 

"F" Harness 

| 

56P23 

Deutsch 

AC 


DATE 


DAT.. 
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Table I. List of Connectors (cont) 


Location 

Reference 

Designation 

Connector 

Type 

Contractor 


BLOCK II (cont) 



"G" Harness 

56J6 

Deutsch 

AC 


56J7 

Deutsch 

AC 


56J8 

Deutsch 

AC 


56P20 

Deutsch 

AC 


56P21 

Deutsch 

AC 


56P22 

Deutsch 

AC 


56P32 

Deutsch 

AC 

"H” Harness 

5SJ5 

Deutsch 

AC 


56P25 

Deutsch 

AC 

Indicator Control Pane’ 

50J1 

Deutsch 

AC 

OUA 

65A1J1 

Deutsch 

KIC 


65A1J2 

Deutsch 

KIC 


65A2J1 

Deutsch 

KIC 

OUA Eyepiece He iters 

65 A IP 1 

Deutsch 

KIC 


65A2P2 

Deutsch 

KIC 


65A2P3 

Deutsch 

KIC 

PEA 

35A2J14 

Deutsch 

AC 

SCA 

30A1JI 

Deutsch 

AC 


30A1J2 

Deutsch 

AC 


30A1J3 

Deutsch 

AC 


OATE 
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Table I. List of Connectors (cont) 


Location 

Reference 

Connector 

Contractor 


Designation 

Type 



LEM 



"A" Harness 

56 P5 

Deutsch 

AC 


56 P6 

Deutsch 

AC 


56P7 

Deutsch 

AC 


56P8 

Deutsch 

AC 


56 P9 

Deutsch 

AC 


56P10 

Deutsch 

AC 


56P11 

Deutsch 

AC 


56PI2 

Deutsch 

AC 


56P13 

Deutsch 

AC 


56PI4 

Deutsch 

AC 

AOT Cable 

65P1 

Deutsch 

KIC 

”B" Harness 

56J1 

Deutsch 

AC 


56P15 

Deutsch 

AC 


56PI6 

Deutsch 

AC 


56P17 

Deutsch 

AC 


56P18 

Deutsch 

AC 

CCRD 

50J1 

Deutsch 

AC 


50P1 

Deutsch 

AC 

DSKY 

05A2J1 

Deutsch 

RAY 


OATE 
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TOOLS AND 

MATERIAL 

See appropriate section of 
JDC. 






























TOOLS AND MATERIALS: 

1. Vacuum cleaner 

2. Syringe, lOOcc 

3. Brush 

4. #20 Hypodermic needle 

5. Nylon or wood probe 

6. Nitrogen, super dry, 
per MSFC-234 or BB-N-4I1, 
Type I, Class I, Grade B 
(soft consumables list 

#G. 16.1) 

7. Trichlorotrifluoroethane 
(Freon), meeting or ex¬ 
ceeding BB-F-671a, Type 
F-113 (soft consumables 
list #D. 25) 


NOTE: Tarnish or dis¬ 
coloration of contacts in 
Malco and Malco-National 
connectors is acceptable 
when corrosion salts, de¬ 
caying or pitting, or flaking 
of the plating is not ob¬ 
served when viewed under 
30X magnification. 

NOTE: Deutsch and 
Microdot connectors must 
be lubricated in accordance 
with JDC 18079 upon 
completion of connector 
cleaning. 


VERIFICATION WITH 


SIDL REQUIRED BEFORE USE 

naTE 24 JUL 67 


CLEANING OF CONNEC fORS AND 


JOB COMPONENTS 
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! ASSY 

1. Remove DC-4 si' cone grease from con¬ 

CAUTION: Do not use 

nector contacts in accordance with JDC 

nozzle with smaller 

18081. 

orifice and do not in¬ 

CAUTION: Extreme care 

crease nitrogen pressure 

must be exercised to pre¬ 

beyond limits specified 

vent lodging of contaminants 

in steps 7 and 8. Ex¬ 

in inserts and female con¬ 

cessive pressure may 

tacts of connectors. 

damage connector contacts. 

2. Vacuum connector with portable vacuum 

7. Connect nitrogen supply to hose and 

cleaner to remove loose contaminants. 

nozzle having an ciifice of l/8-inch. 

3. Use syringe to air blow contaminants 

3. Adjust nitrogen supply regulator valve 

from connector while collecting particles 

for a pressure of 100 psig. 

with portable vacuum cleaner. 

9. Dry connector thoroughly with 

4. Brush connector with soft-hair brush 

nitrogen. 

while collecting particles with portable 

CLEANING OF COMPONENTS 

vacuum cleaner. 

NOTE: Perform steps 5 

TOOLS AND MATERIALS: 

through 9 only if contaminants 

1. Trichiorotrifluoroethane 

are present after performance 

(Freon), meeting or ex¬ 

of steps 2, 3, and 4. 

ceeding BB-F-67Ia, Type 

CAUTION: Extreme care 

F-113 (soft consumables 

must be exercised to pre¬ 

list #D.25) 

vent damage to connector 

2. Isopropyl alcohol 

contacts while probing. 

TT-1-735 (soft con¬ 

5. Use nylon or wood probe to remove 

sumables list #D. 23) 

contaminants while collecting particles with 

3. De-ionized water 

portable vacuum cleaner. Do not probe in¬ 

4. Q-tip applicators 

side socket contacts. 

5. Kimwipe tissues 

6. Remove needle f *om syringe, fill 

NOTE: Kimwipe tissues 

syringe with Freon, and flush connector 

are used as applicators on 

vigorously using syringe to dislodge con¬ 

large surfaces: Q-tips 

taminants and to solubilize oils and grease. 

are used on small sur¬ 
faces. 

DATE 24 JUL 67 
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CAUTION: Protective 
gloves shall be worn 
when handling aluminum- 
painted surfaces. 

10. Clean component of excessive finger 
prints, grease, and other contaminants as 
follows: 

a. Apply freon TF-113 to surface with 
clean applicator. 

b. Dry surface with clean applicator. 

c. Wash surface with clean applicator 
and de-ionized water. 

d. Dry surface with clean applicator. 

e. Wash surface with clean applicator 
and isopropyl alcohol, freon TF-113, 
or equivalent. 

f. Immediately dry surface with clean 
applicator to prevent streaking. 


DATE -4 JUL 67 












































